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Three National Capitol DX Assn. members 
collectively worked 665 countries in the NCDXA 12- 
month DX hunt. Pictured (L to R) are: Dave 


) ‘Hammond WC4B (201), Ken Miller K6IR (227), and 


: ye 


ARRL Director John Kanode N4MM (237). 
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ay too much for your radio 
equipment? Will you buy the right rig?Turn to “Buying Used HF Gear” on page 4. (Photo by Charles Warrington WAIRZW.) 


Will you p 


BULK RATE 
U.S. POSTAGE 
PAID 
PERMIT #137 
PITTSFIELD, MA 


Raiser, 


Entire ARRL 
Bio-Effects Committee Quits 


The American Radio Relay 
League’s Bio-Effects Commit- 
tee has disbanded en masse. The 
handpicked group of interna- 
tionally acknowledged experts 
in the field of potential health 
risks from exposure to RF 
radiation formally resigned in 
writing on June Ist. In the let- 
ter of resignation, signed by all 
five members, Chairman Ivan 
Shulman, M.D., WC2S wrote: 
“We will, however, not allow 
our names to be subject to the 
political machinations and 
narrow views of individuals who 
seek to use us for their own aims 
as ‘window dressing’ .. .” 


The ARRL published an 
article in the April 1994 issue 
of OST by Wayne Overbeck 
NONB which stated, “Fortu- 
nately, enough research has now 
been done that we know most 
amateur radio activities are quite 
safe.” Meanwhile, the May 
issue of 73 carried actual Con- 
gressional testimony by former 
ARRL committee member Ross 
Adey, M.D., K6UI in an article 
called “The Radar Gun Reali- 
ty.” Dr. Adey stated that feder- 
al agencies “.. . should assume 
direct responsibility for devel- 
oping and implementing urgent- 
ly needed safety guidelines 


for RF/microwave exposures.” 
He added that more research 
was desperately needed, espe- 
cially in the athermal effects of 
radiation. 

The ARRL Bio-Effects Com- 
mittee was appointed in January 
1990 by then ARRL President 
Larry Price W4RA “... with 
the distinctive charge of revi- 
talizing organized amateur 
radio’s concern for the limita- 
tion of bio-effects hazards that 
might arise from the participa- 
tion of individuals in the hobby 
of amateur radio.” TNX WSYI 
Report, Issue #12, June 15, 1994; 
OST, April, 1994. 


This Month in 


75 Amateur 
Radio Today 


If you don’t read the September 
issue of 73 Amateur Radio Today, 
here’s what you’ll be missing: 

¢ The latest antenna projects are all 
here in this Special Antenna 
Issue! 

¢ Do you still think operating 160 
meters requires moving to wide-open 
spaces? How about building a “Com- 
pact 160 Meter Transmitting Loop 


Antenna” instead? 
Richard Marris 
G2BZQ will show 
you how. 

¢ Tune out a lot of 
QRM and QRN 
with “The Discrim- 
inator,” a direction- 
al receiving antenna covering 1600 
to 4000 kHz. Build this low-cost 
ferrite loop for high-performance re- 
ception of amateur, marine, aircraft, 
and shortwave broadcast bands! 

¢ Did you know that you can match 
your rig to a feedline made of cheap 
lamp cord and still transmit an effi- 
cient signal? Don’t try it until you 
read “Low-Cost Transmission Lines,” 


by Frank Kamp KSDKZ, in the 
September issue. 

¢ 73 always brings you great 
reviews, and September is no 
exception: 

* Read all about the German-built 
“HOFI Antenna Switch.” Bill Clarke 
WA4BLC reviews the ins and outs. 

¢ Then, you’ll read about the new 
Yaesu FT-11R Miniature HT, reviewed 
by Michael Geier KB1UM. 

¢ 73 readers have come to expect 
the best columns, and they won’t be 
disappointed this month. For starters, 
Joe Carr K4IPV brings you “Out of 
This World DX” in this month’s 
“Carr’s Corner.” 

¢ How about Kanga Kit’s new 


LCK-80 superhet receiver? Michael 
Bryce has the story in this month’s 
“QRP.” 

¢ What do you think about an eight- 
year-old with an Extra Class ticket? 
Maybe you’ll upgrade after reading 
about him in Carole Perry WB2MGP’s 
“Hams With Class.” 

You should read the September 
issue, and every issue, of 73 
Amateur Radio Today! Order now 
and save $15 off the cover price. 
You'll receive a one-year subscrip- 
tion (12 issues in all) to the best ham 
radio magazine money can buy, for 
just $19.97. For instant service call 


toll-free (800) 289-0388. Do it 


today! 


PUT SOME EXCITEMENT BACK INTO YOUR HOBBY! 


(5 Amateur 


Radio Today 


No other magazine brings you the exciting world of amateur radio like 
73 Amateur Radio Today. 
¢ Equipment reviews you can use. * Construction projects for all abilities. 

* More antenna articles than any other magazine. * Monthly columns covering 
the exciting worlds of RTTY, ATV, microwaves, QRP, foxhunting and more. 

e “Never Say Die,’ Wayne Green’s monthly view of the world of amateur radio. 


— 12 issues for $19.97 — 


To subscribe by phone 
Call: 1-800-289-0388 


2 SEPTEMBER 1994 Radio Fun 


Lp ON ee ie a ey, he Sg eee 


NAME CALL 
ADDRESS 
CITY STATE ZIP 
Payment Enctosed Charge my: MC VISA AMEX 
Card Number Exp. Date 
Newsstand Rate $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue. 
Canada add $7.00 plus $1.40 GST. Foreign add $19 surface/$42 airmail. G9408G999 


That’s a 43% savings off the newsstand price! 
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75 Amateur 
Radio Today 


_] YES! | want some excitement in my hobby. 
Send me 12 issues of 73 Amateur Radio Today for only $19.97. 


70 Route 202, North 
Peterborough, NH 03458 
(603) 924-0058 
Fax (603) 924-9327 
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OSCAR 


It was a while ago, back in OSCAR-7 days, 
that I got the bug. The satellite input was on 
450 MHz and the output on 145.95 MHz. So 
I took a 2m rig and added a tripler to get my 
450 MHz sideband signal. I knew I’d need a 
pair of shoes, so J borrowed a 450 MHz 
amplifier from my buddy Chuck WAIKPS. 
The 2m downlink was casy, with a 2m 
converter into my station receiver. Another 
friend, Sandy KS1C, helped Chuck and me get 
the antenna set up. 

Then I set up a world globe with a circle on 
it showing the arca within which I should be 
able to access the satellite. ] had fairly good 
coverage of Europe on the best swings. It took 
a little practice to listen to the downlink and 
find my signal, but there it was, complete with 
a little echo delay due to the distance. . 

Europe was easy when OSCAR was out over 
the Atlantic Ocean. I was limited in that 
direction by a nearby mountain, just a few 
miles to the east of my shack, so the very 
furthest I could hope to reach was Moscow, 
and that would only be possible when OSCAR 
was just barely within the edge of the circle 
on my globe. It calculated out to my having 
about a 20-second window if I could catch the 
satellite on the right orbit at exactly the right 
time—and if there was someone on the 
other end on the right frequency at the right 
time. It all came together one day and suddenly 
I had my Moscow contact, and without any 
schedule or planning. We were both very lucky. 

That’s one of those exciting moments in 
amateur radio that I’ll never forget. 

When I moved to New Hampshire a little 
over 30 years ago, just a couple years after I'd 
started 73, 1 had a bunch of college drop-out 
hams working for me for room, board, and $20 
a week in spending money. We all lived in the 
40-room old New England house and had a 
ball putting out the magazine. 

When a summer cottage came available 
about 2,500 feet up on the side of Mount 


- Monadnock, only about 10 miles away, I bought 


it and the bunch of us started putting up 
towers and antennas. We had a great time. The 
biggest monster was for 2m, where we had a 
336-clement beam. There were three 96- 
element beams fixed toward the southeast, 
shooting down the East Coast, and a 48- 
element rotatable on top of the tower. 

The receiver started with a low-noise 
converter into a NC-300 receiver, and the 
transmitter ended up with a pair of 4-125As 
running a kilowatt. It was a war surplus 
amplifier I’d converted to 2m. The power 
supply and AM modulator were from an old 
pre-war National-600 transmitter I'd bought 
soon after the war and put a modest 2 kW of 
audio on the kilowatt carrier. Talk about punch! 

I was able to sit up there on my mountain 


at night, call CQ once and then, starting at the 


low end, work stations every few kHz up the 
band, often working a hundred or so in an 
evening. Heck, I could hear a Benton Harbor 
Lunch Box three hundred miles away. Any- 
one remember the Twoer? I remember one 
chap using a coat hanger hanging out of his 


QLF 


by Wayne Green W2NSD/1 


car window and a Twoer, working me as he 
drove down the New Jersey Garden State 
Parkway. And a chap on a mountain in West 
Virginia with a Gonset. 

There was one chap in Hampton, Virginia, 
about 600 miles down the coast, who was smart 
enough to transmit where I said I was listen- 
ing, so I often talked with him. He said my 
signal was never less than S7, even under the 
worst of band conditions. It was fun being king 
of the hill like that. 

1 also had a whopping signal on 6m, witha 
16-element collinear antenna and a kilowatt. 
I was active on 220 with a couple hundred 
elements, but there weren’t many people to 
talk with there. 
Ditto 450 MHz. 
I'm talking about 
1964, before FM 
and most re- 
peaters. Oh, there 
were a few AM 
repeaters—most- 
ly in Los Ange- 
les. And I'd 
helped W2BFD 
set up a 2m re- 
peater for RTTY 
in 1950 in down- 
town Manhattan. 
But at this time 
repeaters were just getting started. I might have 
helped make repeaters more popular five years 
earlier than they did, but the ARRL did a job 
on me. 

The repeater idea seemed great to me, so I 
made a deal with a surplus sales company in 
Massachusetts to let me buy a rig and get it set 
up. I sent one of my drop-out hams down there 
to convert a 440 MHz rig to be used as a con- 
trol link between our offices (my house) and 
the shack on the mountain. We were going to 
run a couple hundred watts with the receiving 
antenna separated by about a half mile. 

Before the work on the control link was fin- 
ished I found myself confronted by the 
government. The Employment people said that 
the ARRL had complained that since the 
station was connected to 73 magazine that any 
operator would have to be paid at least the 
minimum wage. When I pointed out that the 
FCC regulations made it illegal to pay opera- 
tors, they said that the ARRL was paying theirs. 
So I appealed to the FCC, asking how my 
operators could also be allowed to be paid to 
operate. The FCC refused to answer repeated 
requests. Eventually, after I was a real itch 
about it, the FCC formally asked for comments 
by amateurs on how the rules could be changed 
to allow the ARRL to continue to pay their 
operators. As far as I know, the FCC solved 
the problem by forgetting about it and ignor- 
ing the ARRL’s breaking the law. 

I finally gave up. took down my antennas 
and towers, gave them to some Boston hams 
for their VHF contest club use, and sold the 
house. Well, we sure had fun while it lasted. 

In 1969 I set up a repeater on Pack Monad- 
nock, which was much closer to my house. I 
put the receiver on top of the ranger’s house 


“Once we’re no longer 
needed for emergency 
communications, and 
we’ve been left hopelessly 
behind by technology, what 
role will there be which 
warrants our use of tens 
to hundreds of billions of 
dollars worth of frequencies?” 


on top of the mountain and ran a wire a half 
mile down through the woods to the tower and 
transmitter shack for the local FM broadcast 
station. With that separation I was able to run 
a fair amount of output power without over- 
loading the receiver. The repeater made it so 
mobile ops way up in Maine could talk with 
others down on Cape Cod. It covered most of 
New England with a walloping signal. 

Since they only cost $6 a month each, I used 
a couple of telephone lines coming down to 
my house as a control link. 

This repeater was great—until the disaster. 
One weekend, when the Boston club was up 
on the Pack for the VHF contest. using my old 
antennas and towers, they put out a humon- 
gous signal on 6m which wiped out every TV 
set in town, I called “em when I heard it, but 
they were working out so well on 6m that they 
refused to stop. They said the town would just 
have to live with the TVI. 

The woman who owned the top of the moun- 
tain lived across the street from me and she 
was not about to put up with TVI. She was 
furious. So she got even by telling the FM sta- 
tion that if they continued to permit my 
repeater to use their tower, they'd lose their 
transmitting site. I had to move my transmit- 
ter to the top of the mountain, near the receiver. 
I tried several duplexers, but none came even 
close to allowing 
the receiver sen- 
sitivity I had with 
the half-mile sep- 
aration. Oh, the 
repeater was OK, 
but it would nev- 
er cover New 
England again. 

I set it up with 
crossband opera- 
tion to 6m and 
10m, making it so 
anyone using it 
could make con- 
tacts all around the world on 10m via the re- 
peater. When the repeater licenses were per- 
mitted I got WR1AAB for it. I would have got- 
ten WRIAAA, but the FCC was afraid that they’d 
be accused of favoritism, so they gave the AAA 
call to a chap in Skunk Hollow, Massachusetts. 

For a while the FCC outlawed crossband- 
ing repeaters, so I had to disconnect my 6 and 
10m link systems. Eventually they backed off. 
I’d like to see more 2m repeaters able to 
repéat on 6, 10, and the lower bands. 

I set up a small repeater at my house just for 
remote-controlling my 20m station. With that 
I was able to take my daily walks, HT in hand, 
and make 20m contacts as I walked. I'd love 
to see some articles submitted on remote 
control systems which will rotate the antenna 
and tune the station transceiver via a 2m link. 
With today’s digitally controlled rigs it should 
be a snap. 


Other Matters 


Remind me to tell you about the scams some 
famous DXers have pulled. One chap claimed 
he was making over $50,000 a year going on 
DXpeditions, and I believe him. 

I see that ARRL’s Bio-Effects committee 
has quit en mass in protest over League 
policy. I suspect they were infuriated when 
QST published an article suggesting that 
amateurs have little to fear from magnetic 
fields. This sounds like it was dictated by 
advertisers worried about the harmful effects 
of radiation from their equipment, not from 
any scientist knowledgeable in the ficld. 

And the FCC is getting ready to start 
auctioning off some ham frequencies, just as 
I’ve predicted. I hope the hams who wrote me 
saying I was a doom and gloomer and it would 


never happen will be less taken in next time. 

As my new “Cold Fusion” magazine is 
into its fourth issue, that field is developing 
rapidly. There are a growing number of theo- 
ries as to why cold fusion works, and less 
controversy over whether it does or not. So 
many labs are producing power now that the 
skeptics are seeking cover. 

It started out with palladium and heavy 
water, which are fairly expensive. Now theyre 
routinely getting results with nickel and plain 
water. The phenomenon is still in the labora- 
tory being researched, but I expect we’ll see 
some commercial units appearing within a year. 
Remember, it was two years after I started 
publishing Byre before the first practical 
personal computer reached the market. That 
was the Radio Shack TRS-80. 

For the adventurous that means that the field 
is still wide open for pioneers and entrepreneurs. 
And this is a technology that can be researched 
in your garage, as a young chap in Vernon, 
Texas, has proven. With less than $5,000 
invested in his lab he’s been having remark- 
able success. 

Of course, I realize that our school system 
has been working with amazing success to 
eliminate initiative in youngsters, with the 
result that we’re having trouble recruiting new 
hams, much less encouraging garage or cellar 
laboratory experimentation. 

Some recent reader letters commented on 
how impressed many kids were with the D- 
Day TV programs. When the Revolution came 
Americans volunteered to fight. They did it 
again when the Civil War came. The people 
who founded our country were willing to fight 
for it. The same was true in WWI and WWII. 
We had about 50,000 licensed hams when 
WWII started and 40,000 of them volunteered 
for military duty. I could make a very good 
case for those hams being critically important 
to that war. We won the war mainly due to 
our technology and hams were key in the 
development, building, and operating of the 
technology. 

Now we have a draft-dodging President as 
our role model. 

When I went to the Navy radar school vir- 
tually every teacher was a ham. Our classes 
were packed with hams. The research labs were 
packed with hams. Well, almost every ham in 
those days got started in the hobby at around 
13-14 years of age, so a high percentage of 
them went on to high-tech careers. An ARRL 
study in the late 1950s showed that 80% of all 
new hams were teenagers, and that 80% of 
them went on to high-tech careers. Thus, a high 
percentage of our research scientists started 
out as hams. 

The League put a stop to all that nonsense 
in 1963, as I’ve written a few times. Today 
youngsters represent around 15% of our new 
hams, and are no longer a significant source 
of scientists. 

I was pleased to meet a nine-year-old Extra 
Class ham at the Dallas Hamfest. Alas, he stood 
out among the overwhelming crowd of old- 
timers coming by the 73 booth in their 
wheelchairs or with their walkers. The sprier 
had canes. I was pleased to meet so many hams 
who’ ve been reading my rambling editorials 
for over 30 years, and a few for over 40 years! 

As I see the shadow of the coming infor- 
mation superhighway looming closer, | won- 
der how much longer amateur radio will be 
around. Once we're no longer needed for emer- 
gency communications, and we ve been left 
hopelessly behind by technology, what role 
will there be which warrants our use of tens to 
hundreds of billions of dollars worth of 
frequencies? 

Using modern communications technology 
we can send all of the words ever sent by 
every ham in the world using CW in the last 
80 years in just a few minutes, 
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Buying Used HF Gear 


Caveat emptor. 
by Jeff M. Gold AC4HF 


The old Latin saying “caveat emptor” or 
“let the buyer beware” is important to keep 
in mind when you are buying used equipment. 
Being armed with good information can 
reduce the risks involved in buying used HF 
gear. Still, good deals are out there if you 
know what to look for. I own a number of HF 
rigs and they have all been purchased used. 

What about the risks? Well, even if you 
buy new, the item can break immediately af- 
ter you purchase it. Insurance in the buying 
game involves getting a warranty. Most new 
HF gear comes with a one-year manufactur- 
er’s warranty. Like car insurance, this peace 
of mind costs you hard cash. New equipment 
can be almost twice as expensive as a good 
deal on the same item used; however, if you 
want insurance when buying a used rig, it is 
a little harder to gct. 


Buying by Phone 


Many of the major ham radio equipment 
dealers across the nation offer warranties on 
the used gear they sell. Some will offer 30- 
day warranties, some will even allow you to 
trade up to a new or more expensive rig with- 
in a given period of time and apply the full 
price you paid. This warranty has its price. 
Used gear from these dealers is typically 
going to be more expensive than if you pur- 
chased the same item from other sources. This 
may be an excellent way for new hams to go. 
Most of the dealers across the country have 
toll-free numbers, and you can compare prices 
and warranties very easily over the phone. 

I purchased my first rig by phone. I looked 
in the back of several ham radio magazines 
and made a list of every toll-free number. I 
called weekly to see what used gear was avail- 
able in my price range. I asked each dealer 
for advice about what I should purchase. I 
found that the knowledge, friendliness and 
patience of the salespeople varied. After a 
few weeks I started to get a feel for dealing 


on the phone. I identified a few of the older - 


rigs that were in my price range and narrowed 
my inquiries to those I was interested in. I 
purchased from an outlet chain—I found one 
of their branches that had a good deal on an 
old Kenwood 820S with an external VFO and 
500 Hz CW filter. I wanted a complete 
station with antenna, key, station log, plus 
some other items to complete my first shack, 
and had about $550 to spend. The items I 
wanted were located in different stores in their 
chain. I purchased all the items, with a 
warranty (and peace of mind), from one deal- 
er. The items arrived from different parts of 
the country, all on the same day. Packages 
were lined up in my carport! I have had 
similar positive experiences with other stores 
I have located using toll-free numbers. 


Buying from Local Hams 


One of the safest ways to purchase a used rig 
may be from a local ham. He may have just 
purchased a new rig, want to purchase a new 
rig, Or want to get out of the hobby (or so he 
thinks). Buying in this way, you can usually try 
the rig out and make sure it is functioning prop- 
erly. Estate sales also often provide bargains. 


Hamfests 


One of the great ham pastimes is attend- 
ing hamfests. These ham flea markets are a 
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great source of bargains: There are many ham- 
fests nationwide that vary in range from small 
local events to large international extrava- 
ganzas (such as the Dayton Hamyention). 
There are listings of many of these hamfests 
in ham radio magazines, including Radio Fun, 
and 73 Amateur Radio Today. After attend- 
ing hamfests for a few years I have found that 
each seems to have its own characteristics. 
Some hamfests never seem to have used HF 
gear, while others seem to have many pieces 
to choose from, year after year. As time 
approaches for a given hamfest, ask around 
or attend as many as you can. The disadvan- 
tage of buying at a hamfest is that you 
probably don’t know the guy you are buying 
from and probably can’t try the equipment 
before you buy it. The advantage is that you 
can pick up some great bargains. There is a 
strategy to bettering your chances at the good 
buys. If you are ready to buy, be there as 
early as possible. 

If you find a bar- 
gain right off the 
bat and it is what 
you are looking for, 
haggle a little with 
the price, then buy 
it—it probably 
won't be there long. 
If you see a rig you 
want and the price 
is a little high, hag- 
gle a little to feel 
out the seller’s price 
range. Check back 
about every hour 
and once in a while bargain a little more. If 
the rig isn’t sold towards the end of the. day 
you can often get a very good deal. 

It is a good idea to take along someone who 
has had experience buying used gear and 
knows what to look for. Also, when IJ buy at 
a hamfest I always get the callsign, name and 
address of the person I purchase the items 
from. If they won’t give you this information 
don’t buy from them. I have only had one 
negative experience where I was told some- 
thing worked and it didn’t. I had purchased 
the item at a good price, so even after re- 
placing parts I still ended up with a bargain. 


Internet 


There are other sources for locating good 
deals on used gear. The Internet Usenet news 
group is one of the best. I hesitate to give up 
this closely-held secret. I have both bought 
and sold many pieces of equipment using this 
resource. For instance, I’m currently collect- 
ing old Ten-Tec HF gear and never would 
have located some items without this resource. 

The Internet is a worldwide network that 
connects other regional computer networks. 
Educational institutions (grade school and up), 
non-profit organizations, commercial organi- 
zations and government agencies now have 
access to this resource. Easy low-cost ways to 
connect to the Internet are developing rapidly. 

There is a news group on the Internet called 
red.radio.swap which is like a 2 meter BBS 
for buying and selling ham gear. People world- 
wide have access to this. New items are 
posted daily and sell rapidly. 


Classified Ads 


You can also locate used equipment in the 


“Tf you find a bargain 
right off the bat and 
it is what you are 
looking for, haggle a little 
with the price, then 
buy it—it probably won't 
be there long.” 


pages of major ham magazines, but you’ ve 
got to be quick. I have often found that by the 
time I got my magazine and called the 
number, the items had been sold. There are 
relatively few items for sale and a great 
number of people receiving these magazines. 
(This must be a fast way to sell!) Still, some- 
one has to be first to call and get the item, so 
it is worth a try. There is also the Ham 
Trader Yellow Sheets (for a sample copy, send 
an SASE #10 envelope with two stamps to 
POB 2057, Glen Ellyn IL 60138). This is a 
publication that comes out twice monthly for 
the purpose of listing ham radio gear for sale. 


Do Your Homework 


The process I use when purchasing a used 
HF rig is to do my research as to what I am 
looking for, then start to use all the above 
resources in my search. I start to accumulate 
the data on the price range for the item I want, 
and then decide 
what I am willing 
to pay for it. The 
resources men- 
tioned are good 
methods for deter- 
mining price range. 

Before you can 
get to this step, you 
need to decide 
which rig or rigs 
you are interested 
in. This is a part of 
the process that can 
strike terror in the 
hearts of both new and old hams. I have seen 
hams agonize for long periods of time trying 
to make a decision. They seek help from 
everywhere, trying to determine “the best rig 
for X amount of money.” Well, it just doesn’t 
work that way. 

Buying an HF rig is like choosing a car. 
People will argue on and on about this one 
versus that one and why it is definitely the 
best. The truth is that people choose differ- 
ent cars because one looks better, one is more 
comfortable to them, one seems to handle 
better, one has more gadgets. HF rigs are very 
similar. Each ham operator has different likes, 
dislikes and operating styles. You need to find 
the rig or rigs that best meet your needs. Like 
buying a car, there are actual performance 
evaluations that professionals have done. 
Many times a certain used rig will be known 
to have a certain aspect that it was best or 
worst at. So how do you go about making an 
intelligent decision? 

The key aspect in your search for the 
perfect rig is to clearly understand what it is 
you are looking for. The major parts of this 
decision are usually price, reliability, 
performance and features. The price part is 
easy. You determine the range of money you 
can beg, borrow or steal and you are done. 
The rest is the part that causes hams to toss 
and turn in the middle of the night with 
nightmares. 

HF rigs are special animals. Hams often 
become very attached to their equipment, 
especially their first HF rigs. I have heard 
many a ham moaning over how he wished he 
had kept that first rig and actually made it a 
mission to find one just like the first one. I 
have heard more than one story about a ham 
at the end of the search cleaning off the rig, 
and while checking it over realizing that he 


had, in fact, ended up purchasing the rig — 
he had sold a long time ago. Due to this spe- 
cial nature of the “first rig,” hams often 
experience great anxiety during the selection 
process. Many hams such as myself didn’t - 
have Elmers to help them in the process. There . 
are certain basic facts to keep in mind during 
the selection process that will help. 

After you have made a decision as to your 
price range, the next step is to identify what 
features are important to you. This is the tough 
stuff. This is especially hard for a new ham 
who really doesn’t have any idea what he 
really needs to be looking for; I know this 
firsthand. I am going to limit this article to 
radios that are at least mostly solid-state 
transceivers. This means only a few tubes will 
be found in the rig: the ones that provide the 
drive for the final amplifier tubes, and the 
final amplifier tubes themselves. There are 
many of these rigs available that work great . 
and can be had at an affordable price. 

There are some important differences 
between 100% solid-state rigs and ones that — 
have tube finals. The hybrid rigs (with tube 
finals) usually sell for significantly less. I sold 
my Kenwood TS-820S for $350, and it was _ 
in mint condition. The hybrid rigs are much 
more tolerant of mismatches between an 
antenna and the rig (SWR). With a hybrid rig 
you will have to learn how to tune up the rig. 
This process isn’t very hard and only takes a 
few moments when you get used to it. You 
need to do this when you change from one 
part of the band to another (CW-SSB) or when 
you change between bands. It is much like 
having a stick-shift car. Some people don’t 
mind it at all, and may even prefer it. To some 
it becomes a nuisance. If the antenna is not 
resonant and presents a bad match to the rig, 
the tubes will not last anywhere as long as 
they should. This problem can easily be solved 
by using an antenna tuner. (I learned how to 
tune my rig quickly and didn’t mind it at all.) 

If you buy one of these rigs make sure — 
replacement tubes are readily available. Many — 
of the hybrids used the 6146B tubes. These ~ 
tubes are still available used and new. I 
purchased sets of new tubes for about $14 at 
hamfests. You also need to watch out for the 
type of tubes you purchase. Kenwoods seem 
to have some problems when using new tubes 
sold that are manufactured in China. Penta 
and many other tubes are manufactured in 
China. After having some problems with a 
new set of tubes that were matched in 
power (a matched set is recommended when 
possible) I called Kenwood. They said that 
they had a record of some problems encoun- 
tered with Chinese tubes and their rigs. That 
doesn’t mean you can’t use them, but you 
may want to locate American-made tubes. 

100% solid-state rigs do not require 
tuning the rig between parts of the band or 
between bands. You will still need an 
antenna that is resonant, or an antenna tuner. — 
These rigs are not tolerant of antenna 
mismatches and most have special circuitry 
that will reduce their output power if a — 
mismatch exists. When my eight-year-old son 
earned his General license, I decided it was 
time for a 100% solid-state rig so that he could 
operate solo when I wasn’t around. ne 

The next consideration is what bands the 
desired rig should cover. Some of the older 
rigs do not have the newer WARC bands (12, 
17, 30). My 820 did not cover these and I 
didn’t even know the difference when I was 
first licensed. There is plenty to do on the rest 
of the bands, especially if you are a new ham. 
You may want to take this into consideration — 
if you have the extra money. These bands do — 
not allow contesting, and each has its own — 
personality. I have not worked 12 much, but — 
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letters 


Write to: Radio Fun Letters . 
70 Route 202-N, Peterborough, NH 03458 


Please write to us! Tell us what you’ve been doing, what you think of ham radio, and 
what you like or don’t like about Radio Fun. If we publish your letter, you’ll get a free 
one-year subscription (or extension) to Radio Fun. Send your letters to us at the address 
above, or fax us at (603) 924-9327. Be sure to type or print legibly, and include your full 
name, callsign, and complete address. 


Dan Eastlick KB7VQP, Olalla WA Wayne. after reading your May “QLF’” and noticing 
your extra grumpiness in the first paragraph, I decided to write and give you my perspective 
as a new ham, how I feel about amateur radio and how | think more people will get involved 
in our interesting hobby. 

Many Operators are Boring Radioheads or Jerks: Ninety percent of the time when mak- 
ing a new contact I end up talking to a walking and talking radiohead with very little interest 
in anything other than my antenna and watts, or a “know-it-all” pain in the ass who I'd like 
to smack and say, “Hey, I’m a new ham, not stupid.” I have interesting radio friends who are 
totally off the grid, interested in NW exotic ferns, have an interesting line of work at the near- 
by shipyard, or are very proud of their children and tell me what they are up to. It’s always a 
pleasure talking with these people because you can laugh, have serious discussions, and 
debate local and national issues. You can’t do that with boring radioheads or jerks because 
the radiohead’s only stimulating reading is QST and the jerk’s opinion is G_d’s honest truth 
without rebuttal. 

Next time ask someone what they do for a living, what’s their hobby, or what’s new. I'll 
tell you I just came home from fishing in Wyoming on a reservoir 7,000 feet high. Or 1 might 
tell you that I’m a volunteer firefighter and have been in a controlled burn where the temper- 
ature reached 1200 degrees, or tell you what I do as a reserve Captain in the Air Force. Maybe 
if you asked we might have similar experiences or interests; I’d love to hear about them. 

The ARRL Breeds Ignorance: 1 would like to spend hours building a great radio and I, like 
many other people, have sought assistance from ARRL publications to accomplish this 
endeavor. Almost everything you can build out of ARRL magazines and books are beyond 
technically extinct. To prove it, check out how many radios require air-variable caps as 
tuning devices. How many of those caps do you see at your local Radio Shack or electronic 
supply store? I don’t want to spend my time sorting through ham swapmeet refuse (and 
possibly meeting more jerks or boring radioheads) for a 100 pF air-variable cap. Is industry 
using these caps? Hell no, at least not since the 1970s. There are methods of tuning that are 
far more accurate and less expensive. In case any readers are in the same dilemma, voltage- 
variable caps/diodes, certain RF chips (MC3362/3, etc.) and microprocessor tuning seem to 
work well with radio manufacturers. Why can’t we use them in our home-brews? 

I also don’t want to build a CW-only radio. I had to purchase three ARRL books before | 
found one plan for an SSB driver for which parts were still available. Now I have to figure 
out how to add all this together to build a half-decent CW/SSB radio with parts that will be 
around for a while. I’ve basically given up on getting help and have had to try to go it alone; 
maybe I'll be a better man for it. 

Some Simple Solutions: 

1. Shut up and really listen when being spoken to. 

2. Be exciting to talk to, share life experiences. 

3. Stay current on technology, share a new design with a friend or two. 

4. Really help someone if they need it, don’t try to confuse them or impress them with your 
expertise to satisfy your own ego. 

5. Be courteous and patient with newcomers, keep your attitude off the air. 

6. Old-timers: Mentor a new ham. The new ham will be grateful and you will have left a 
legacy. we, 

7. Form a group and build a radio just beyond your present individual capabilities. 

8. Try to make friends, not contacts. 

Robert L. Larson W7LNG, Medford OR Wayne, I read all your editorials, both in Ra- 
dio Fun and 73.1 don’t always agree with you but you get the brain working. If all the good 
ideas we come up with were developed I’m sure we could improve the world in some small 
way (maybe even in a large way). 

I would like to encourage newcomers to think of the code as fun, not a big barrier to HF 
operation. Having started in ham radio as a teen-ager, when I dreamed of having a big station 
that would command attention on the bands, I was content to start with a 6L6 crystal oscilla- 
tor transmitter from the How to Become a Radio Amateur ARRL booklet. I’m sure that prac- 
ticing copying CW on simple equipment helps the mind separate signals in pileups. 

Building is actually a lot easier now but the small parts get lost on my workbench. Simple 
kits and printed circuit boards hurry the project along. (See Radio Fun’s “Flea Market” for 
sources.) I still remember the thrill of the New Zealand QSO with my rock-bound 20 watt sig- 
nal on 40 meter CW over 45 years ago. The two-tube regenerative receiver brought ZL2MM’s 
signal in loud enough for my 15-year-old ears to hear fine! Operating a modern digital transceiv- 
er is not as exciting as using a rig made by your own two hands. 

Peter Pitt, St. John, New Brunswick, Canada When my first copy of Radio Fun arrived 
the first article I read was “QLF” by Wayne Green—“All This Whining Over the Damned 
Code!” (June 1994). The second was “Starting an Amateur Radio Club”; next was “Ham 
Marketplace.” I am now writing to the advertisers, in preparation for ordering my first transceiv- 
er. You see, | am a DXer-shortwave listener, and your Radio Fun has everything for this new 
hobbyist, about to be a new Senior (57 years old) ham radio enthusiast. I would like to com- 
pliment you on putting out a publication that the amateur can understand and get something 
out of. I will be ordering Wayne Green W2NSD/1 code tapes, several books from Electron- 
ics Book Club, and equipment from Radio Fun’s Ham Marketplace. 

P.S.: I just started reading “Emergency Communications” by Peter A. Bergman NOBLX— 
just great for a DXer like me starting to study radio for the first time. Keep up the good work. 
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¢ Quality quartz movement. 
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Software that 
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PUTTING THE AMATEUR BACK IN RADIO 
NEW! GSRV MULTIBAND ANTENNA 


80 M- 10 M. 102' (31 M) zd a 
LONG.COMES WITH A 33° 

(10.M) FEEDLINE. CAN BE 

HUNG AS A DIPOLE, OR AS 

AN INVERTED VEE. 300 W. 

AN-17 G5RV 


== "WINDOM" ANTENNA 
FOR 60- 10 METERS INCL 
WARC BANDS. 134° LONG. 
KIT COMPLETE W/ 50° FEED- 
LINE & 4:1 BALUN, 


"JADE" J-POLE ANTENNAS: PORTABLE OR FIXED 
STATION 2 M. (144 MHZ), 1 1/4 M. (220 MHZ), 6 M. (50 MHZ). 
RUGGED CONSTRUCTION, 80-239 CONNECTOR. 
PURCHASE COMPLETE OR AS A KIT. STARTS AT $8.95 


TRIM & ADD COAX. HALF THE 
SIZE OF A DIPOLE.NEEDS NO 
TUNER. 

MAX. PWR: 700 W/ 50 Q. 


TWIN-LEAD 
LADDER-LINE* 
MARCONI 


AN-01 160 METER ANTENNA 
AN-02 80 METER ANTENNA 


KR-01, CURTIS KEYER KIT USES 6044ABM. 4-18 VDC. 
INCL. PARTS, CIRCUIT BOARD, AUDIO AMP, & 54 PG 
MANUAL. SUPPORTS IAMBIC KEY, ADJUST SPEED, 5 - 50 
WPM. KEY & ENCLOSURE NOT INCL. ............--c00s0000 $ 39.05 


TO ORDER CALL 1-800 JADE PRO (1-800-523-3778) 


P.O. BOX 368 E. HAMPSTEAD, NH 03826 
603-329-6995 FAX 603-329-4499 

VISA, MASTERCHARGE, CHECK OR MO ACCEPTED 
USA SHIP COST: $5.00 /1sT $100 + $1.00 / EA. ADD'L $100. 
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Buying Used HF Gear 


Continued from page 4 


it behaves a lot like 10 meters. 17 meters is 
a lot like 20 meters. There is some good DX 
on this band and people tend to chat more 
rather than just issue signal reports. You can 
also operate CW, digital and SSB on this 
band. 30 meters is a CW and digital band 
only. When it is open and not real noisy it is 
a great CW band for sitting around and 
rag-chewing. 

Another consideration is, what modes does 
the rig offer? Does it have CW, SSB, FM, 
AM, FSK? Whether or not these are impor- 
tant depends on what you plan to operate. I 
have only used FM repeaters a few times. You 
can operate machines such as the Virgin 
Island Repeater and have a lot of fun. When 
10 meters is open you can work all over the 
world in the same manner as you do locally 
with a 2 meter repeater. I have only worked 
AM once with a friend and may never work 
it again. 

CW and SSB are usually the two modes 
that most new hams are interested in. Most 
hybrid and solid-state rigs are capable of 
operating the digital modes such as RTTY, 
AMTOR and PACTOR. I was very success- 
ful with my 820 on the digital modes. If you 
plan on using a solid-state rig on the digital 
modes you have to make sure it has 100% 
duty cycle. This means that it won’t hurt the 
rig to be in the transmit modes for longer 
periods of time. You should also consider 
which modes the rig is better at working. If 
you operate mostly SSB and the one weak- 
ness of the rig you are considering is that it 
is not that great a CW rig, it may not matter. 
If you operate mostly CW and you have read 
a review that says the rig is OK as an SSB rig 
but not great, who cares. You may also need 
to choose between an analog and digital 
display. The digital will be much easier to 
read, but to many it is just a convenience. 

The things that your transceiver needs to 
be able to do are to transmit and receive and 
switch between the two. The ways the rigs 
handle these functions are what makes each 
rig different. The receiver needs to be able to 
“hear” the signal. The ability of a receiver to 
hear weak signals is called sensitivity. It 
also needs to separate the desired signal from 
other signals, which is termed “selectivity.” 
Its ability to filter out unwanted noise may 
depend on the type of built-in and optional 
filtering methods it has. The transmitter needs 
to be able to transmit a signal over the 
airwaves at a certain power level cleanly 
without creating unwanted emissions. 

The receivers incorporate features that 


ELECTRON TUBES 


OVER 3000 TYPES IN STOCK! 


Antique Electronic Supply is 
the leading supplier of receiv- 
) ing tubes, both domestic and 
/ foreign makes. We specialize 
in new, old stock receiving 
tubes and can also supply 
U.S. made transmitting and 
hard to find types used in 
laboratory instruments and 
test equipment. 

We also stock capacitors, transformers and 
other parts for tube-type equipment. 


Write or call for our 32 page catalog. 


ANTIQUE ELECTRONIC SUPPLY 


6221 S. Maple Avenue » Tempe, AZ 85283 « U.S.A. 
PHONE (602) 820-5411 » FAX (800) 706-6789 


improve the way you can tune to the signal 
of the person you want to speak to and get rid 
of all other signals and noise. One helpful 
feature is Receive Incremental Tuning (RIT). 
This feature allows you to tune the receiver 
a small amount without changing the trans- 
mit frequency. This sometimes allows you to 
copy a station when another station is close 
by and interfering. Intermediate Frequency 
Shift or Passband Tuning (IF or PT) is 
another method to reduce interference. Vari- 
able bandwidth tuning (VBT) adjusts the 
receive bandwidth and allows you to adjust 
for varied band conditions. A Notch Filter 
cuts the strength of an interfering signal to 
help “notch” it out. These methods all work 
on the radio frequency signal (RF). Many 
receivers have optional IF crystal filters. These 
are made for either CW or SSB and can be 
very effective in crowded band conditions. 
An SSB filter is typically 2100-2700 Hz. A 
CW filter can be from 250-600 Hz. The 500 
Hz is probably the 
most popular be- 
cause the 250 Hz fil- 
ter can be too nar- 
row for many oper- 
ators—they find it 
hard to tune in 
stations. If you are 
planning on operat- 
ing mobile, a noise 
blanker is almost 
essential. The noise 
blanker is designed 
to help filter out in- 
terference from the 
vehicle’s ignition 
system, 

Audio filters that can work for both CW 
and SSB can make the difference between 
having a QSO and not being able to copy a 
station through interference. Audio filters 
work with the signal after it has been changed 
from RF to audio. This is a less expensive 
filtering method. 

Filters can many times be combined with 
each other to provide very effective noise 
fighting. When I look for a CW rig it must 
have at least some good filtering capabilities. 
I prefer a 500 Hz crystal filter and maybe 
some type of audio filtering. Some rigs also 
offer built-in variable speed keyers and a 
choice between full or semi break-in (QSK). 

When operating SSB, features such as 
speech processing may become important. 
This feature may allow your SSB signal to 
get through better when working DX or in 
adverse band conditions. If you are planning 
on working a lot of DX you may need the rig 
to be able to do split operation. Some DX 


x __ X-BAND TRANSMITTER 
SS (2% x 334 x 
1") GaAs microstrip 
transmitter pro- 
vides 10 dBm centered at 10.525 GHz. 
Integrated microstrip patch antenna elimi- 
nates the need for an external antenna. 
Advanced matching techniques secured 
good temperature stability with low frequency 
pulling. Great for long-range testing of radar 


detectors, calibration of radar receiving 
equipment, and point-to-point communica- 
tion links. 


Complete Assembled System 
Parts & Instruction Kit 
Plus $2.00 Shipping and Handling 


INNOTEK Inc. 
P.O. Box 80096, Fort Wayne, IN 46898 
(219) 489-1711 
Visa + MasterCard - Check + Money Order « COD 
Money-Back Guarantee 
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“The key aspect in your 
search for the perfect rig 
is to clearly understand 
what it is you are looking 
for. The major parts of 
this decision are usually 
price, reliability, 
performance and features.” 


stations transmit their CQ on one frequency 
and listen for responses on a set of other 
frequencies. Modern rigs handle this by 
having dual built-in VFOs or tunable mem- 
ories. With older rigs you can often find an 
optional external VFO. Another feature that 
many hams desire is a General Coverage 
Receiver. This type of receiver allows you to 
receive shortwave and other broadcasts. 

You will need to have DC rather than AC 
power to make your transceiver work. The two 
ways the manufacturers handle this are by ei- 
ther building a power supply into the rig, or re- 
quiring a separate supply. If you're looking at 
separate supplies, make sure that they are well 
regulated and filtered (give the right voltage and 
don’t inject any undesired noise into the rig.) 
You should also look at the continuous amper- 
age rating of the supply, not just the peak. When 
operating CW or the digital modes, it becomes 
important to have the supply be able to handle 
the demand over a longer period of time. Some 
major manufactur- 
ers call their prod- 
ucts “20 amp” sup- 
plies. This may mean 
that they are capable 
of 20 amps for a 
short burst but may 
only be capable of 
16 amps continuous 
duty. 

I have a few 
more suggestions 
for the pre-shopping 
stages of this ad- 
venture. If possible, 
go to achain store, 
friend’s house, or 
wherever, and try out as many different rigs 
in your price range as possible. See what you 
like and don’t like. This may not be possible, 
but it’s worth a try. Bring a knowledgeable 
ham who knows which buttons and knobs to 
play with. While testing the rig, check out as 
many of the modes as possible on both trans- 
mit and receive. The receiver is the more im- 
portant part of the rig. “If you can’t hear him, 
you can’t work him.” See how the receiver 
performs under crowded and noisy condi- 
tions. Contest weekends provide some real- 
ly challenging conditions in which to test out 
a receiver’s ability tosingle out a signal. 

Check the rig or ask if it has been 
modified. If you don’t like messing with the 
insides of ham gear you may want to avoid 
modified rigs. Older Yaesus, such as the 
FT-101 and FT-102, many times have been 
modified for use as CB radios. Find out if 
the person or dealer has the manual and 
schematics. See if you can find out whether 


MARZ-1 ELECTRONICS 


Now introducing the M1E model 244° 
VHF/UHF dual band Antenna. 


Work Satellites, Repeaters, and Simplex 
from inside your apartment or house on an 
HT. Excellent results. No more fuzzy 
contacts. Sits on desk or table. Works 
good and looks good. Antenna based on 
proven J-pole design. Low SWR on both 
bands. Under 1.5:1 SWR on both bands 
Hook up feed line per plan and GO!! Plans 
and specs included. 
Beta tested by HAMS. 

Made from machined and 
polished 6061 aluminum bar stock 
6dBi Gain 
Can be mounted outside with simple 
modification 


$34.95 + $5.00 S&H 
$2.00 Refundable 


Model 244° 
Plans & Specs 
GUARANTEED 
Catalog and News Letter on request 
WA Sales Tax 8.2% 
Send Check or M.O. to: 


Model 244° 
2/70 CM 
Dual Band 

57 5/8” High 


MARZ-1 ELECTRONICS 


P.O. Box 483 
Renton, WA 98057-0483 
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replacement parts are still available and _ 
whether the manufacturer or third parties will — 
still repair the rig if necessary. If the rig doesn’t __ 
have an accessory that you want, see if there 
are any third parties who sell the item. Check 
with hams you know and see if the rig had 
any unusual problems. I found out that — 
Kenwood 8208s with digital displays are — 
known to have problems with the display 
going bad. Right after I read about the prob- 
lem, mine went bad. It turned out it wasn’t 
hard to fix and I was able to do it myself. 

You have been very patient; what you 
really want me to do is tell you which rigs to 
look for in each of the price categories. Each 
of you has different preferences and differ- 
ent operating styles. I recommend that you 
identify your needs and wants in an HF — 
transceiver, then read the reviews that were 
published about them in the major ham 
magazines. Radio Fun reprints “Vintage. 
Reviews” from 73 for this very purpose. You 
should find that there will be a number of 
good choices in each price range. 


Resources 


I have spent many hours in the past doing 
research on good buys in used rigs. In my 
research for this article I identified an excel- 
lent resource to make this task easier. The 
ARRL publishes two books that are well worth 
the money. The first is the ARRL’s Radio _ 
Buyers Sourcebook. This book provides much 
of the information I left out and more detailed 
explanations of filtering methods and things 
to look for when you buy an HF rig. The first 
chapter has information on what transceiver 
features to look for. The second chapter is a 
compilation of OST reviews on many rigs 
from the four major ham manufacturers that 
cover the time period I recommend 
(Kenwood 520/820 hybrid type rigs), upto 
about 1991. The book covers UHF/VHF 
equipment. The end of the book has infor- 
mation on power amplifiers and accessories. 
There are appendices that provide the infor- — 
mation on equipment service and parts — 
addresses, sources of manuals, andachart 
that compares performance. s 

You are now armed with enough informa- 
tion to start on the exciting pursuit of your 
own used HF rig. Don’t drive yourself crazy— 
there are many correct solutions for this _ 
puzzle. Once you have done your homework _ 
and put your transceiver on the air you will 
almost certainly grow to love it. If you find, 
after a period of time, that various features ~ 
are essential to your operating style, it will — 
give you an excuse to start your search all | 


over again. 


THE FAMED 2 METER | 


Also the ultimate for scanners bcb to 1300 MHz. 


A. S. A. 9209 


+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10‘ length. 


$36.73 


+ $6.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK |N ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 


“Service is the Reason For Our Success” ~ 


Tel: (80%)293-7888 P.0. Box 3461 
Watts: 1-800-722-2681 Myrtle Beach , SC 29578 


Model 9209 
+9db 
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As 


Car RADAR 
Systems Coming 


According to a report in Electronic Engineering 
Times, defense contractors are speeding up ef- 
forts to get practical RADAR systems in auto- 
mobiles by 1997 or 1998. The report says ex- 
perts at both TRW and some GM-Hughes sub- 
sidiaries are shrinking high frequency GaAs cir- 
cuits for use in cars. 

The RADAR systems are seen 
as a first step toward an intelli- 
gent-vehicle highway system, us- 
ing RADAR to help drivers nay- 
igate and avoid traffic jams. The 
systems are also seen as safety 
devices which, when combined 
with cruise control and alarm sys- 
tems, can help to avoid vehicle 
collisions. 

The cost to automakers is still 
too high: experts say price tags in 
the $200 range will be necessary 
before the plan can succeed. The 
program could create a large mar- 
ket for GaAs chips developed in 
the government’s MMIC program. 
TNX Electronic Engineering Times, 
June 27, 1994. 


Majority Call 
Ham Radio 
Valuable 


H.J. Res. 199, the Joint Res- 
olution recognizing the Amateur 
Radio Service, now has a ma- 
jority of the U.S. House of Rep- 
resentalives as cosponsors. On 
April 11th, four additions to the 
list of cosponsors brought the list 
total to 220 (of which three are 
non-voting delegates). The four 
are Rep. James Talent (R-MO), 
Del. Eleanor Holmes Norton 

-(D-DC), Rep. Thomas Ridge (R- 
PA). and Rep. Don Young 
(R-AK). 

The resolution seeks formal 
recognition of the value of ama- 
teur radio to the country. It would 
support amateur radio as “national 
policy.” It would also encourage 
rules and regulations to facilitate 
amateur radio as a public bene- . 
fit by encouraging new tech- 
nologies. There are now 218 vot- 
ing sponsors, including Resolu- 
tion sponsor Jim Cooper (D-TN). 

_ There are currently 434 Repre- 
sentatives in the House. TVX West- 
link Report, No. 673, June 6, 1994. 


Let Market 


Forces Decide 
FCC Chairman Reed Hundt 
said his agency’s goal in devis- 
ing rules for auctioning the 
airwaves for new communica- 
tions devices later this year is to 
let market forces decide who will 
conduct business profitably with- 
in that spectrum. Hundt said the 
~ commission will not limit the 
~ number of licenses that result 
from the bidding for that spec- 
trum, nor will it prevent a licensee 
from piecing together spectrum 
_ to reach a big geographic area. 
_ Speaking before the Harvard 
Business School Club of Greater 
_ New York, Hundt stressed the 
need for greater competition in 
telecommunications, at times 
defending the FCC’s recent 
regulatory actions as laying 


groundwork for greater competition. 

The FCC plans to auction spectrum for a new 
breed of wireless communications. This summer 
it is to begin auctioning spectrum for narrow- 
band wireless communications such as paging. 
Later this year it plans to auction spectrum for 
transmitting broadband wireless signals—from 
phone calls to video images. TNX Westlink Re- 
port, No. 673, June 6, 1994. 
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CORPORATION 


9 Autry 


MODEL VS-50M 


RS-L SERIES 


RM SERIES 


MODEL RM-35M 


MODEL RS-7A 


MODEL VS-35M 


RS-S SERIES 


MODEL RS-12S 


Irvine, CA 92718 
(714) 458-7277 e FAX (714) 458-0826 


ASTRON POWER 


10 WPM Generals? 


”Slow-code” is the name given to an Amateur 
Radio Industry Association proposal to lower the 
General Class code speed requirement to 10 words 
per minute. So far, it has gained far more sup- 
port than criticism in ham radio circles. Most of 
the packet radio postings on slow-code praise the 
industry group’s leadership. Some even say 10 
WPM doesn’t go far enough, with 5 WPM 


being suggested instead. 

Slow-code is also getting support from users 
of various public bulletin boards. An unofficial 
poll being conducted by Newsline is so far five- 
to-one in favor of the Amateur Radio Industry 
Association’s slow-code proposal. 

The association has yet to announce a firm 
date for filing its slow-code rule making request 
before the FCC. TNX Westlink Report, No. 673, 
June 6, 1994. 


SUPPLIES 


¢ HEAVY DUTY ¢ HIGH QUALITY ¢ RUGGED © RELIABLE e 
SPECIAL FEATURES 


SOLID STATE ELECTRONICALLY REGULATED 
FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 
CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, AS-5SL 

MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

HEAVY DUTY HEAT SINK # CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 


>» ONE YEAR WARRANTY e MADE IN U.S.A. 


LOW PROFILE POWER SUPPLY 


Continuous 


Colors 
MODEL Gray Black Duty (Amps) 


SL-11A 
SL-11R 
SL-11S 
SL-11R-RA 


ICS* 
(Amps) 


PERFORMANCE SPECIFICATIONS 

e INPUT VOLTAGE: 105-125 VAC 

© QUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

© RIPPLE Less than Smv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


Size (iN) 
Hx Wx 

2 x Th x 95/4 

2ex7 x95, 

2 x Th x 934 

434x7 xQ9% 


Wits! 
12 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


Continuous 
MODEL Duty (Amps) 
RS-4L 3 
RS-5L 


19” RACK MOUNT POWER SUPPLIES 
Continuous 

MODEL Duty (Amps) 

RM-12A 9 


RM-35A 
RM-50A 
RM-60A 
Separate Volt and Amp Meters 
RM-12M 
RM-35M 
RM-50M 
RM-60M 


Continuous 
Duty (Amps) 
2.5 


Colors 
Gray Black 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 


RS-12M 


Separate volt and Amp meters 
RS-20M 
RS-35M 
RS-50M 
RS-70M 


Ics* 
(Amps) 


Size (IN) 
HxWxD 


3% x 6% x 71h 
3% x 6% x 74 


Size (IN) 
HxWxD 
54x 19 x 8% 
514 x 19 x 12% 


514 x 19 x 122 
7x19 x 12% 


5% x 19 x 8% 
5s x 19 x 12% 
5% x 19 x 12% 
7x 19x 12% 
Size (IN) 
HxWxD 
3 Xx 45% xX 5% 
3% X 62 x 9 
312 x 6% K 7% 
3% xX 64% x9 
4X 7% x 10% 
4x 7% x 10% 
4%x8x9 
4x 7% X 10% 
5x9x 10% 
5x 11x11 
6 x 13% x 11 
6 x 13% x 12% 
Size (iN) 
HxWx0D 


Shipping 
Wt. (Ibs.) 
4 


Shipping 
Wt. (ibs.) 


4% xX8x9 


5x9x 10% 
5x 11x11 
6 x 13% x 11 
6 x 138% x 12% 


Separate Volt and Amp Meters ¢ Output Voltage adjustable from 2-15 volts © Current limit adjustable from 1.5 amps 
to Full Load 


Continuous 

Duty (Amps) 
@13.8VDC @10VDC @5VDC 
VS-12M 9 5 2 
VS-20M 4 
VS-35M 7 
VS-50M 


Variable rack mount power supplies 
VRM-35M 25 
VRM-50M 


MODEL 


Built in speaker 


MODEL 
RS-7S 

RS-10S 
RS-12S 
RS-20S 
SL-11S 


Continuous 
Duty (Amps) 
5 


Colors 
Black 


*1CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) 


Size (IN) 
HxWxD 


4%2x8bx9 
5x 9x 10% 
5x 11x11 
6 X 13% x 11 


13 


5% x 19 x 12% 
5% xX 19 x 12% 


Size (IN) 
HxWxD 
4x 7% x 10% 
4X 7% x 10% 
4%2x8x9 
5x9 x 10% 


25 x Th X 9% 
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JOTA, JOTA 


Just add jing, jing, jing. 


by Linden Scott Hall KA@DAQ 


Is this too old a song reference? Anyway, 
JOTA stands for Jamboree On The Air. It’s 
sponsored by the World Bureau of the World 
Organization For The Scouting Movement. 
My dictionary states that a “Jamboree” is a 
noisy celebration or a large gathering; JOTA 
is both in spades. ; 

If you’ve been reading Wayne’s editorials 
you know he’s always talking about getting 
more young people into this hobby of ours. 
JOTA is just the way to do it—it’s painless. 
even fun. 

The idea is to get Scouts, both Girl and Boy 
Scouts, on the air to talk to other Scouts across 
the country and around the world. This has 
been going on since 1958. This October 15 
and 16 will be the 37th annual, with as many 
as 300,000 participants and more than 100 
countrics on the air over the weekend. 

I've been involved with JOTA for the past 
three years. Each year more Scouts are intro- 
duced to ham radio. | started with only my 
son’s Webelos den, and the next year added a 
few Boy Scouts. With the help of the Saint 
Cloud Amateur Radio Club last year we host- 
ed 63 Scouts with their leaders and parents. 

This last year was a tough one. We started 
out with a power outage in the wee hours. caus- 
ing alarm clock foul-ups and a late start. All 
morning we had fog so thick it made driving 
hazardous. Not all the equipment planned on 
showed up, including the portable beam I had 
counted on. All three operators, Jerry Hard- 
wig WBOWEN, Dave Kellner KG@CV and 
Jack Maus WO@MBD, had their hands full with 
crowded bands and only a vertical antenna. 
Still, the club did a great job. All the Scouts 
had a great time for the six hours we operat- 
ed. You can do it too. Come on—join in! It’s 
a great time. 


It’s Easy 


You don’t have to go whole hog—it can be 
simple and easy. First you need a Scout or two. 
Start with your kids or grandkids if they’re 
Scouts. Ask at church and at the local school, 
they might sponsor a troop. Remember, any 
Scout can join in the fun: Cubs, Brownies, 
Tigers, Daisies, Explorers, Boy Scouts, Girl 
Scouts and Girl Guides. This includes former 
Scouters and leaders. 

You already have the equipment, license and 
a place. If it’s just a couple of kids there should 
be no problem. However, your spouse may not 
want a whole troop of little kids taking over 
your home, sweet home. Consider operating 
portable to accommodate more people and to 
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Photo B. Jack Maus WBOMBD and 
Peter Nei logging contacts. 


save wear and tear on the furniture. 

Operating will go easier if you do two things 
first: Explain what’s going to happen and have 
them make a script card. 

First, gather the Scouts around the radio and 
spell out the rules (no shouting, one person 
talks at a time, no grabbing the microphone. 
etc.). Give a brief outline of what they’re 
going to try. Listen to a few QSOs and explain 
the ham jargon. Listen again and chart a few 
QTHs. Point out that they aren’t just saying 
“hello.” Ask what questions they want to ask. 

Next, have each Scout and his or her lead- 
er make out a script card: an index card with 
their name, city, state and unit number (pack, 
troop, post). Add a topic to the card, a favorite 
sport or video game, book or movie, their 
latest Scout activity. I typed up a card in “Fill 
in the Blank” style and photocopied enough 
for all the Scouts. 

As with everything. there are some rules. 
For more detail and some program ideas, write 
too: Jamboree On The Air-S221, Boy Scouts 
of America, 1325 West Walnut Hill Lane, P.O. 
Box 152079, Irving TX 75015-2079. Enclose 
a stamped self-addressed envelope. Ask for 
“More About JOTA.” 


The Rules 


1. All FCC rules and regulations must be 
followed. Have a list handy of countries with 


Photo C, Left to right: Dave Kelner KGO@CV, Adam Springer, John Seliski, 


Photo A. Left to right: Arik Anderson, Dave Kellner KGOCYV: 


Scout to Scout over the air. 


third-party agreements with the U.S. (or the 
country youre Operating from). 

2. Call or answer “CQ Jamboree” or “CQ 
JOTA.~ 

3. Any band, any mode. Talk your club in- 
to doing something impressive. Demonstrate 
CW, VHF. packet, OSCAR, ATV or maybe 
foxhunting. ; 

4. JOTA is not a contest! No logs are sent 
in. no scores and no multipliers. The idea is to 
introduce Scouts to ham radio and let them 
talk to other Scouts, not just exchange of sig- 
nal reports. 

This is what it all boils down to: You (the 
ham) invite Scouts into your shack (or portable 
location). Make a contact with other Scouts. 
Let each Scout take a turn at the microphone. 


John Wilder and Mike Matsuura lining up for a turn at the microphone. All 
Scouts are from Troop 106, and Cubs from Pack 106. 


Eine Oa 


Photo D. Making script cards. Front 


, left to right: Dave Wilder, Scott Hall; 


background: Jerry Hardwig WB@WEW. The kids: Rocky Seifert, 
John Wilder, Adam Springer, Mike Matsuura. 
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Have them fill out a QSL card and add a note. 
The end. All you have to do is play host 
operator. 

JOTA is a great way to introduce kids to 
ham radio. Scouts are not your average kids; 
they’re motivated, they're interested. they re 
active. Give your demo some of that old jing, 
jing, jing. After each has had a turn at the mike 
ask if they want to try another QSO. If the 
answer is yes, look out. They might want to 
work some DX. They might want to play all 
day. They might start looking at you witha 
little admiration. Can you handle it? 


Everything You Need To Know 
About JOTA 


October 15 and 16, 1994. 


Operating time: Anytime you hear “CQ 
JOTA,” or during the 48 hours of the week- 


end, Saturday and Sunday. 


Calling frequency, CW in MHz: 3.590, 7.030, 
14.070, 18.080, 21.140, 24.910 28.190. 


Phone, in MHz: 3.740, 3,940, 7.290, 14.290, 
18.140, 21.360, 24.960, 28.350, 28.990. 


WR Basciseccntinsovorecssseasncnens 


Photo E. Jerry Hardwig WBOWEW 
and Dave Kellner KGOCV setting 
up a trap vertical behind the Troop 

20 building. 


: 
: 
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The Ten-Tec Scout 


Easy, affordable and best of all, fun! 


by Michael Bryce WB8VGE 


Since the introduction of the microproces- 
sor into ham radio we’ ve seen the size of our 
transceivers go down. At the same time, we 
also have seen the complexity of their opera- 
tion go through the roof. Is there an affordable 
blend of microprocessor technology and 
simple easy-to-use circuitry available? 

Well, yes there is. It’s called the Scout and 
it’s made by the folks at Ten-Tec. Ten-Tec calls 
it their model 555. The Scout is a small trans- 
ceiver with a microprocessor mated with time- 
proven analog circuits. The entire package is 
affordable, even for the ham with a slim 
budget. And talk about easy to use! Getting on 
the air when you’re new to ham radio can some- 

_ times be a real Maalox moment. That’s not the 
case with the Scout. It’s made to be simple to 
use, and that’s especially pleasing to the new 
ham. Old-timers will like the ease of use, too. 

The receiver has a superhet design using an 
IF of 6.144 MHz. The Scout’s superhet 
receiver is single-conversion. Receiver 
sensitivity is 0.35 uV for 10 dB @ 2.5 kHz 
bandwidth. The dynamic range is 85 dB @ 2.5 
kHz bandwidth. 


Monoband operation with plug-in modules 
allows you to cover all the ham bands—that’s 
operation from 160 meters through 10 meters. 
There is some overshoot on all bands. A large 
0.56" four-digit LED display has 100 Hz 
resolution. The actual transmitted CW signal 
is 750 Hz below the display frequency on 160, 
80, 40 and 30 meters. The transmitted CW 
frequency is 750 Hz above the displayed 
frequency on the higher bands. The display 
will show you the receive signal’s frequency, 
minus the MHz digit. That digit is printed on 
the front of each module. The microprocessor 
has no control over the output of the VFO, 
except for the Frequency Lock System, or FLS. 
The microprocessor adds features to the Scout, 
while analog circuits provide the muscle. 

The optional noise blanker takes care of 
ignition noise while you’ re hamming down the 
road. The patented “Jones” filter is front- 
panel-adjustable from 500 Hz to 2.5 kHz. Full 
CW QSK, a Ten-Tec tradition, and push- 
to-talk SSB round out the features. 

The Scout provides a solid 50 watts of RF 
output to the antenna while drawing a scant 


10 amps from a 13.8 volt pow- 
er supply. If the cigar lighter in 
your automobile will handle the 
current (some of them won’t), 
you can power the Scout direct- 
ly from it. On receive, the Scout 
requires 600 mA. The Scout can 
be tilted up by the bail handle. 
The entire package weighs in at 
only 5 Ib. 3 oz. 


A Closer Look 
at the Scout 


The Scout is a mix of both old 
technology and the high-tech 
stuff of today. The VFO used by 
the Scout is a permeability-tuned 
oscillator, or PTO. Ten-Tec has 
been using these for years in their many 
transceivers, such as the Argosy line and the 
Corsair line. This time around the Scout has a 
new wrinkle, the Frequency Lock System. 

The Scout uses a RISC, or Reduced 
Instruction Set Computer, to control several 


Photo A. The Ten-Tec Scout. Simple, affordable and fun. 
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Ten-Tec 

1185 Dolly Parton Parkway 

Sevierville TN 37862 

Telephone: (800) 833-7373 

Fax: (615) 428-4483 

Price Class: $549 includes one 
band module; $29 each add’! 
band module 


Photo B. A band module. One module of your 


choice comes with the rig. 


main functions of the Scout. It takes care of 
the LED display, and emulates a Curtis type 
B iambic keyer with adjustable speed from 5 
to 50 wpm. You can tell Ten-Tec has always 
been a CW operator’s rig; the default speed is 
25 wpm. When you put the SPEED-RIT switch 
in the speed position, the current keyer 
speed comes out on the display. To 
change the speed, you hit the DAH 
paddle to decrease speed or hit the DIT 
paddle to increase the speed. The speed 
changes one word per minute for each 
dit or dah. Since there is no internal 
back-up battery, any speed changes will 
be lost at power down and the speed 
will be reset at 25 wpm every time you 
turn on the Scout. 


The Frequency Lock System 


The largest task for the computer is 
the FLS. The Frequency Lock System 
is complex, so I’ll try and explain it in 
as simple a concept as I can. 

The main VFO is a permeability-tuned 
oscillator, or PTO. The oscillator 
covers 2.2 to 2.7 MHz, with some 
overlapping on the band edges. 

When you finish tuning a signal, the 
microprocessor waits for approximate- 
ly two seconds before allowing the 
system to lock. This allows the opera- 
tor to make fine adjustments to the 
frequency without the microprocessor 
thinking it’s drifting, and correcting. 
The frequency reading is then stored in 
a register for reference. The micropro- 
cessor compares each new reading with 
the reference reading, and if the differ- 
ence is in excess of a preset amount it 
automatically corrects the PTO by means 
of a varactor diode. The theoretical 
stability is to +/- 10 Hz, compared with 
the frequency counter reading. 


Photo C. Inside view of the Scout. 
The noise blanker is not installed in 
the unit. Notice the PA and its heat 

sink mounted out of harm’s way. 


Since RIT is used intentionally to make small 
frequency corrections, a circuit was added to 
detect any movement of the RIT control and 
shut off the lock feature. This is indicated in 
the display by the righthand decimal point be- 
ing lit when the system is not locked. 

The maximum amount of drift correction is 
approximately +/- 600 Hz. The drift correc- 
tion system is reset when any tuning is done 
or if the power is turned off and then back on. 

If frequency drift is within 10 Hz of the pre- 
vious reading, there is no correction. If it is 
greater than 10 Hz but less than 40 Hz, the mi- 
croprocessor will correct. Readings are taken 
every 200 ms. If the reading is outside the 


Serving the LORD 
Since 1987 


+/- 40 Hz window, the microprocessor assumes 
you are tuning and will reset the window. 

In SSB transmit, the frequency correction 
works as it does in receive. CW operation is 
more complex. If the internal keyer is being 
used, it will take preference over any other op- 
eration. There will be no correction during CW 
transmit but, since it is a QSK system, cor- 
rections are made between characters, words 
and any other pauses. To minimize error when 
transmitting CW, the correction window is in- 
creased from +/- 40 Hz to +/- 100 Hz. When 
the transmission is over, the frequency is com- 
pared to the reference, and if less than 100 Hz, 
is corrected. After the correction, the window 
is reset to the +/- 40 Hz value. 


The Manual 


Ten-Tec has always had great manuals with 
all of their products. The manual for the Scout 
is no exception. It contains a description of ev- 
ery control and ey- 
ery jack on the nig. 
A complete circuit 
description of each 
and every module 
making up the 
Scout is also inside 
the manual. This is 
very handy for fix- 
ing the rig should 
the need arise. 
What? Fix your 
own rig? Yes, it is 
very possible and easier than you think. If you 
have a problem with the Scout, a phone call 
to Ten-Tec’s service department may be able 
to step you through to find a bad board. Ten- 
Tec will send you a replacement board in ex- 
change for your defective board on a 30-day 
billing invoice. You remove the suspect board 
and return it to Ten-Tec for full credit. If that 
won’t fix the problem, then send the complete 
unit to Ten-Tec. Their service is legendary. 


THE POWER STATION 


The POWER STATION is a 12V x 7 AmpHr gel-cell 
battery complete with voltmeter, wall charger and a 
cord for charging via automobiles. It will power most 
HT’s at 5 Watts for 2-4 weeks (depending upon how long-winded you 
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-50 
(at 50W). There are no hidden costs, all you need is your mobile, HT 


power cord or cigarette lighter adapter. 


The POWER STATION provides 12V from a cigarette plug and has two 
recessed terminals for hardwiring. A mini-phone jack with regulated 3V, 


6V, or 9V output can be used separately for CD players, Walkmans, etc. 
THE POWER STATION can be charged in an automobile in only 3 hours, 
or in the home in 8 hours. The charger will automatically shut off when the 
battery is completely charged, so you can charge it even when it has only 
been slightly discharged, (unlike Ni-Cads that have memory). Our charg- 
ing circuit uses voltage sensing circuitry, other brands are timed chargers 
which always charge the battery a full cycle, this damages their battery 
and shortens its’ life if it only needs a partial charge. The POWER STATION 
has a voltmeter that shows the exact state of charge of the battery, not 
worthless idiot lights that tell you °° YOUR BATTERY IS NOW DEAD.” The 
voltmeter can even be used to measure voltages of other sources. 
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“If you already have 
an antenna up, and 
a source of power, 
you can have the 
Scout up and running 
in as little as five minutes.” 


Using the Scout On The Air 


When you first look at the Scout, you'll no- 
tice something strange: The lack of control 
knobs! Best of all, you don’t have to wade 
through several displays of menus either. That’s 
because the Scout is built to be simple to use! 
If you already have an antenna up, and a source 
of power, you can have the Scout up and run- 
ning in as little as five minutes. 

There is no band switch. To change a band, 
you remove the band module and replace it 
with another one. Just like that, your monoban- 
der just changed bands. I did not see any ex- 
planation in the manual about powering down 
to change the band modules, but it would be 
a good idea. On the other hand, I’ve just pulled 
one out and swapped in another one with the 
power on. Nothing happened, so I guess it’s 
all right to do. There is a small lever on each 
module so you can pull it out of the case. Of 
course, the module mounts up front, next to 
the display. 

The modules 
contain the low-pass 
filters for their par- 
ticular band and the 
mixer/crystal os- 
cillator to convert 
the PTO to the cor- 
rect local oscillator 
frequency. There is 
also a 3 MHz low- 
pass filter in each 
module to keep the 
50 watts of RF out of the PTO circuits. A coax- 
ial jack and plug arrangement route the RF in 
and out, while an edge-card-type plug and jack 
connect the rest of the circuitry to the Scout. 
Each module is about the size of a pack of 
cigarettes. One module of your choice comes 
with the Scout. Extra modules are $25 each. 

You'll need a power source capable of at 
least 10 amps to fire up the Scout. Ten-Tec 
makes two different power supplies for the 


To order, send check or money order for $49.95 + 
$8.50 for shipping, along with your shipping address 
and telephone number to: 


Joe Brancato 
THE HAM CONTACT 
P.O. Box 3624, Dept. RF 
Long Beach, CA 90803. 


CA Residents Add 8 1/4% Sales Tax. Alaska. Hawaii, and Candian 
Residents, please send U.S. Money Order & $17.10 Shipping. 


If you wish more information please send a SASE to the above Address. For 
COD orders, call (310) 433-5860, outside of CA Orders only call (800) 933- 
HAM4 and leave a message. Dealer Inquires Invited. 
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Photo D. Bottom view showing the 
low-level state and PA. 


Scout in case you don’t have one: A linear 
model and a high-efficiency switcher weigh- 
ing only three pounds. 

A standard SO-239 antenna socket is used 
to connect your antenna to the Scout. The 
analog meter measures RF power and SWR. 
You flip a switch on the back of the Scout to 
read SWR, otherwise you set it to read forward 
power. The tune switch places the rig in trans- 
mit and reduces the RF output to 15 watts. You 
don’t need to worry about calibrating the 
meter, it’s done for you automatically. 

You tune the Scout with the main tuning 
knob. The tuning is stiff, and it's supposed to 
be that way. You're moving a slug in and out 
of a coil. You won’t find a finger spinner hole 
on this knob. The stiffness is kinda nice when 
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An Antenna with No Earth Loss? 


Yes... the answer is GAP’S 
revolutionary technology. 


If you're looking for an anten- 
na that can out perform the 
others and give you the edge, 
you're looking for a GAP. The 
Challenger DX-Vill is the 
revolutionary design that 
answers your demands for 
multi-band operation and 
unequaled efficiency with low 
Noise. This is the technology 
that eliminates Earth Loss. 
GAP delivers from an elevated 
feed; your power doesn't 
disappear into the ground. Put 
it up. Turn it on. No tuning. No 
frustration. GAP delivers 
everything but the hassles. 
And — GAP delivers at a 
fraction of the cost of the 
“so-called” competition. 


COMPLETELY 
PRECISION 
PRETUNED 


ELEVATED 
iAP FEED 


CONQUERS 
EARTH LOSS 


AMAZING 
8 BANDS 


The Challenger DX-VIil 


80m 40m 20m 15m 12m 10m 6m 2m 


$259 


Plus Shipping 


(407) 778-3728 


ANTENNA PRODUCTS Commercial Frequencies Available 
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bouncing around mobile—the VFO won’t be 
accidentally bounced off frequency by a rough 
ride. There are no memories to mess with or 
dual VFOQOs to get you into trouble (like 
operating out of band as so many of us did 
awhile back). 

Of course, you can turn the RIT on (the RIT 
has +/- 1 kHz of range) and fine-tune a station, 
and you can use the variable bandwidth filter 
to cut out QRM. This is especially helpful 
during CW. You can set the Jones filter to just 
the right amount of filtering required by band 
conditions. There is no RF gain control on the 
Scout. There’s plenty of receive audio from 
the Scout, even with its small internal speak- 
er. You can use an external speaker or head- 
phones, too..A front panel 1/4" stereo jack 
allows you to use your walkthing headphones 
with the Scout. To use my mono headphone 
with the Scout I had to insert the plug halfway 
to cut off the internal speaker, or all the way 
to have audio in both the internal speaker and 
headphones at the same time. 

There is no sideband select switch either. 
That’s done for you automatically. The Scout 
selects lower sideband on 160 through 40 me- 
~ ters and upper sideband on the rest of the bands. 

If you want to operate CW you close your 
key, or you can use the built-in keyer. The 
sidetone level is adjustable (from an access 
hole on the bottom of the Scout), but not the 
pitch. The access hole requires a fine jewel- 
er’s screwdriver and a very steady hand. If 
some SSB grabs you, you push the microphone 
button. The only adjustment is the settling of 
the microphone gain control. Adjust it so the 
LED flashes on voice peaks. There is no mode 
control. 

I like to listen to CW with the filters wider 
than most people do. This is very easy to do 
with the Jones filter and the Scout. But, if you 
have the filter too wide and a strong signal is 
in the bandpass, the AGC will be controlled 
by the stronger signal. The fix is simple: Just 
tighten up the bandpass of the receiver. A 


SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE 
is the most popular in the world—and for good 
reason. You'll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of canversations guaranteed to 
contain every required character every time— 
in 12 easy lessons. 

Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 
convert text to code for additional drills. 

Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


GGTE, P.O. Box 3405, Dept. MS, 


Newport Beach, CA 92659 15 


Specify 5% or 3% inch disk 
(price includes 1 year of free upgrades) 
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simple turn of a knob is all it takes. 

The internal keyer requires a 1/8" plug and 
the microphone requires a four-pin connector. 
Both are supplied by Ten-Tec. It’s interesting 
to note that Ten-Tec has supplied all the Ra- 
dio Shack part numbers for various plugs and 
adapters. That’s a nice touch and it makes life 
easier for the new operator, too. 


Impressions 


The receiver in the Scout holds up quite well 
on the air. Grant- 


Unsolicited comments from stations com- 


-plimented the transmit audio on SSB. I used 


the hand-held Ten-Tec microphone for SSB. 
Microphone input is 200 to 100k ohms and it 
accepts microphones with 5 mV output. The 
microphone jack will also supply a low- 
voltage, low-current source for electrets. 

I used the Scout on AMTOR with good re- 
sults, It’s more than stable to use just about 
any digital mode. I did not try RTTY. Since 
the heat sink gets very warm, almost hot on 
long-winded SSB QSOs, running full keydown 

would require some 


ed,.if you connect 
the Scout to a large 
super antenna and 
then compare it to 
something out of 
the same. price 
range, you will be 
able to tell the dif- 
ference. I used one 
of the pre-produc- 
tion Scouts dur- 
ing Field Day, and 
had no complaints 
about the receiv- 
er. Yes, it did get 
swamped from the other stations we had set 
up, but they all got hit just as bad. 

With 50 watts of RF, you’re only 1/2 S-unit 
below that of a 100 watt rig. The difference 
between 50 watts and 100 watts is only 3 dB. 
An S-unit is defined as 6 dB. You’ll have 
no trouble making and keeping a QSO with 
the power of the Scout. Under bad band con- 
ditions, sometimes 100 watts won’t cut it, 
either. You can get the Scout in a QRP version 
for about $26 less, but I don’t recommend it 
for a first-time ham. While God knows QRP 
is great fun, beginners in ham radio should 
have the benefit of 50 watts to get their feet 
wet. You can turn down the power of the Scout 
to QRP levels, but you’ll end up losing 
transmitter efficiency. 


Sell 
Your 
Product 


In 
Radio 
Fun. 
Call 
Today! 
800- 
2/4- 
1373 


“You can’t do anything 
wrong that will hurt 
the Scout. There are 
no memories to overwrite, 
no dual VFOs to worry 
about, and no complex 
multi-function knobs either.” 


sort of extra cool- 
ing, like a small fan. 
Be advised, though, 
that the Scout’s 
main purpose in life 
is CW and SSB. 
Running digital 
modes is quite 
possible with the 
Scout, but you'll 
need to keep the PA 
heat sink cool. 
Since the Scout 
selects the proper 
sideband for phone 
use, I had to adjust the software I used to 
invert the receive signal and the transmit as 
well. Most digital modes are done on lower 
sideband. 

And, of course, what can you say about 
Ten-Tec’s legendary QSK for CW? I operat- 
ed with both the internal keyer and an 
external keyer. The sidetone is a pleasant 750 
Hz, to match the offset during transmit. 

The Scout is really at home in your car run- 
ning HF mobile. A mobile mounting bracket 
is available. The noise blanker works very well 
with ignition-type noise pulses; I highly 
recommend this option for mobile use. Using 
less than perfect mobile antennas, I have been 
able to work states all over the country. Most 
don’t believe me when I tell them I’m running 


ASA 


MADE IN USA 


MODEL 410 
DUAL BAND VERTICAL 

BASE STATION ANTENNA 
2m /70cm 


SPECIFICATIONS: 
FREQUENCY: 
GAIN: 
BEAMWIDTH: 
POWER: 
IMPEDANCE: 
VSWR: 

WIND RATING: 
MAST DIA.: 
LENGTH: 
WEIGHT: 
CONNECTOR: 


200 Watts (Max.) 
50 ohms 

Less than 1.5:1 
112 MPH (Max.) 
1-3/16" to 2-7/16"' 
98.4" 

2.6 lbs 

UHF 


MAST 


$Of..9.0 


+$6.00 S&H (SC Residents Add 5% Sales Tax) 
Check in Advance or C.O.D. 


1 - 800 - 722 - 


BRACKET 


only 50 watts mobile. 

The Scout is also happy sitting on your 
operating table. While it’s true that the Scout 
does not have all the bells and whistles of some 
of the other rigs in use today, it will still give 
you quite a lot of operating pleasure. The Scout 
is especially appealing to the new ham on a tight 
budget. One or two band modules (you get one 
with the Scout) would be all you need. The most 
popular modules are 40, 30, and 20 meters. 

It’s not a contest rig, and it was never de- 
signed to be one, However, I did use the Scout 
on the QRP ARCI CW contest with excellent 
results. 

The Scout would be an ideal second rig 
also. You could throw it under your arm, grab 
the microphone with the other hand, and set 
up an emergency communication center in 
minutes. 

What really took me by surprise while 
doing this review was a comment my wife 
made. With a basement full of radios and 
other electronic equipment, she said, “Why, I 
might even be able to operate this one. I don’t 
think I could break it if I did something wrong.” 
That’s an interesting point. You can’t do any- 
thing wrong that will hurt the Scout. There are 
no memories to overwrite, no dual VFOs to 
worry about, and no complex multi-function 
knobs either. I could just see Donna sitting 
down in front of an IC-781. All I'd be saying 
would be: “Don’t touch this knob, don’t touch 
that, and watch out for this, but don’t worry 
about that one.” 

So, no matter where you are, be it camping, 
tooling down the road, at Field Day, or oper- 
ating from home, the Scout will provide you 
with a lot of fun. In fact, I had such a good 
time with the Scout, Ten-Tec won’t be getting 
this one back. I bought it! 

Overall, I think Ten-Tec summed it up the 
best: “The Scout is easy, affordable and best 
of all, fun!” 

Reprinted from 73 Amateur Radio Today, 
March 1994. 
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The Ten-Tec OMNI-V 


So quiet you won't know it’s running. 


by Bill Clarke WA4BLC 


Ten-Tec recently introduced a new rig 
unlike any of the imports. In fact, there’s no 
other rig like it on the market. This rig, the 
OMNI-Y, is a super-performing, extremely 
quiet, “ham bands only” HF transceiver. 

The OMNI-V HF transceiver features 
microprocessor control (through an RS-232 
port via computer, if desired), PLL synthesiz- 
er with crystal mixed oscillator, and 25 mem- 
ories. The memory channel wilt hold the 
frequency, mode, and filter selection. Option- 
al filters are available to suit any need. It also 
has a voice frequency announcer option and 
an internal clock/calendar. 


Packaging Counts 


The OMNI-V arrived in two boxes, one for 
the transceiver and one for the optional 
Model 961 power supply. The boxes are built 
to prevent any chance of damage during ship- 
ping, short of total crushing. Each unit was 
individually wrapped in plastic for further 
protection. Afier unpacking the transceiver and 
the power supply, I placed them on my desk 
to determine their final positions. 

The OMNI-V, compared to many of the 
imported transceivers I have used, is formidable 
in size. But, unlike most imported transceivers 
this size, it’s not a desk-crusher because it has 
an external power supply (with a speaker on 
its front panel). Not only does an external 
supply save weight, it also saves on internal 
heat build-up caused by built-in power sup- 
plies. A large set of fins on the rear panel take 
care of cooling. There is no fan to make noise 
or need replacement, but an external fan is 
recommended when running continuous full 
power (RTTY, etc.). 


Front Panel 


The OMNI-V’s large digital display, 
consisting of blue fluorescent characters half 
an inch high, stands out. The second notable 
feature is the fine receive audio (more on this 
later). 

There are enough controls on the front 
panel to allow tailoring of operation to suit 
nearly any operator or circumstance. In fact, 
there are 56 controls on the front of the 
OMNI-V, and a few others on the rear panel: 
VOX, SIDETONE, MONITOR, and various 
inputs and outputs, such as AUDIO, RTTY, 
and XVTR. However, most controls are 
simple push-buttons. 

Nothing is difficult or unusual about oper- 
ating the OMNI-V. With the exception of the 
memory section, an experienced ham can “plug 
and play” the radio right away. After connecting 
the OMNI-V to the power supply and to my 
antenna system, I turned it on and tuned to my 
favorite portion of 75 meters. 


Tuning In on the OMNI-V 


The review unit had all optional filters 
installed, the voice frequency announcer, and 
the optional remote tun-ing knob. I sampled 
every feature of the OMNI-V except RTTY, 
for which I currently have no equipment. 

Take a look at Photo A. You select the band 
and control the memory from the keyboard on 
the right side of the front panel. From a 
column of switches directly to the left of the 
main tuning knob, you select the mode. You 
control the VFO from the column of switches 
to the right of the tuning knob, and select the 
filter from the row of switches above the 
tuning dial. 

Receive and transmit variable controls, AGC, 
attenuator, processor, and noise blanker are all 
located on the left side of the front panel. 

After selecting the band and mode of oper- 
ation, you can quickly tune up/down with the 
up/down buttons, at 10 kHz per push. FAST 
tune selects a 30 kHz step. 

The main tuning dial is large, has a hefty 
smooth feel, and a finger-hole. The digital 
display shows the current frequency down to 
10 Hz. The 10 Hz 
digit can be dis- 
concerting to the 
uninitiated, as it on- 
ly takes a slight 
movement of the 
tuning dial to move 
10 or 20 Hz. Selec- 
tion of FAST tun- 
ing increases the 
tuning speed of the 
dial. 

Memory usage 
required a little 
study of the oper- 
ating manual, but once I learned it was fast and 
easy. You can switch from VFO A to VFO B 
at the push of a button. Split operation is also 
available at the push of a button. The VFO in 
use is indicated on the display. Scrolling with 
the main tuning knob is a strong feature of the 
memory system. 

The selectable filters system is great. Using 
the 2.4 kHz filter as standard for SSB recep- 
tion gave excellent quality audio. When the 
going got tough, switching to 1.8 kHz dealt 
well with thick QRM. Using the 500 and 250 
kHz filters really got me into the weak ones 
on CW. Selecting NARROW kicks in further 
filtering at the 9 MHz level and gives you steep- 
er skirts on the passed signal. 

For greater selectivity, you can add option- 
al filters at the 9 MHz level to the existing 2.4 
kHz filter. For example, you can install a 
second 2.4 kHz filter to give a total of 16 poles 
in this section. 
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“There are enough 
controls on the 
front panel to allow 
tailoring of operation 
to suit nearly any 
operator or circumstance.” 


Ten-Tec, Inc. 
1185 Dolly Parton Pkwy. 
Sevierville TN 37862 


Telephone: (800) 833-7373 
Fax: (615) 428-4483: 


Photo A. The OMNI-V, showing the front panel layout. Notice the large digi- 


tal display and large number of simple push-button controls. 


The metering circuit displays FWD 
(forward), REF (reflected), Ic (final current 
draw), and PROC (processor) levels on a 
nicely backlit multi-scaled meter. 

The BPF/FADE (bandpass filter) controls 
allow the user to tailor bandpass action to 
suit the situation. The amount of bandpass 

action is variable 
with a width of 
35% of the se- 
lected center fre- 
quency at -6 dB 
points (from man- 
ual). 

PBT (passband 
tuning) perform- 
ed as expected, 
providing empha- 
sized high or lows. 
and a good means 
of control over re- 
ceived audio. Re- 
ceiver audio response can also be varied by 
the TONE control, although I found it to have 
only minimal effect. 

There is no RIT (offset tuning) control. How- 
ever, by using the altemate VFO (in split mode), 
you can effect a means of offset control. 
Although slightly different in operation from 
the RIT I am familiar with, it proved simple 
and effective. 

AGC is less selectable from the front 
panel. Being able to turn off the AGC when 
the noise of man (QRM) is strong, allowing 
adequate reception by manual control of AF 
and RF gain. 

The NOTCH filter is very effective with its 
50 dB depth, but like all other current 
production ham transceivers, it’s sensitive to op- 
erate. I much prefer my Datong Automatic Notch 
filter for removing carriers and heterodynes. I 
really would like to see the manufacturers pick 
up on automatic notch filters. 


QSK... 


Here is where Ten-Tec shines. If you have 
never operated CW with full break-in, you 
must sit down and try it with the OMNI-V. You 
can clearly hear between the characters you 
send. No more throwing the TRANS switch 
and leaving it on until you go K. A real class 
feature. 

The side tone is completely adjustable on 
the rear panel for pitch and level. 

The speech processor passed the acid test 
of local and DX operation. I found it 
unobjectionable on local 75 and 40 meter 
operation, yet very effective, and it really 
punched out for DX and weak 10 meter work- 
ing. All in all, the unsolicited audio reports I 
received were good to excellent. No one said, 
“Turn the processor off!” 

The RF output control operates separately 
from the MIKE gain control, and allows you 
to change your actual output power. This 
is perfect for controlling RF input to an 
amplifier. 

On the rear panel is a MONITOR LEVEL 
pot that allows you to hear your own signal 
through the receiver’s audio section. This is 
for setting speech processors and other audio 
controls for the transmitted voice signal. Head- 
phones are required to prevent audio feedback. 

The OMNI-V is current-limited at 20 
amperes. This prevents the final transistors 
from being damaged when the antenna system 
is not matched. 

The clock/calendar feature is nice, although 
I had little use for it, as I have a wall clock in 
my station. 

An external PTT jack on the rear panel pro- 
vides for foot (or other) switches. 

The operating manual is very complete, with _ 
a theory of operation, operating instructions, — 
and circuit diagrams. 

Looking inside the Ten-Tec will be a sur- 


prise to most modern transceiver users. There 
is space inside to work and move around. The 
boards are mounted apart, and plug-in wiring 
harnesses are used for interconnections. There 
is no crowding of components on the boards. 


Receiver Audio Quality 
Overall, the OMNI-V does extremely well 


with its receive audio. The internal speaker is _ 


more than adequate for most uses, and the 
optional power supply with its built-in speak- 
er is even better. SSB signals seem to have a 
certain “audio presence” lacking in most of 
the other rigs on the market. This high quali- 
ty audio was even more emphasized when I 
fed the OMNI-V’s output to my station audio 
system: 

Iam a heavy user of 75 meters during the 
night hours, and as such I must live with the 
summer Static levels. The OMNI-V hears 
through this junk better than any receiver I 
have ever operat- 
ed. I tried dupli- 
cating this recep- 
tion with my oth- 
er rigs, using var- 
ious speakers and 
filters. I was not 
successful. The 
OMNI-V does not 
hear static crash- 
es well, and that’s 
fine with me. - 

I asked other 
operators to listen 
to the receiver, then asked them what they 
liked about it. Each mentioned the “presence” 
of the received signals and the general lack 
of QRN. 

To compare the OMNI-V to a typical PLL- 
based transceiver, I used my ICOM IC-751A. 
I found that on the ICOM, a typical 59 + 10 
dB signal on 75 meters could be difficult, or 
at least uncomfortable to copy, when the stat- 
ic crashes were rolling in at 15 to 20 over S9. 
Switching to the OMNI-V and listening to the 
same 59 + 10 dB signal, the static crashes were 
reduced to below the 10 dB level and the copy 
was significantly improved. 

This silent effect is quite similar to switch- 
ing from a PLL-based transceiver to an older 
tube-type rig, such as a Collins or Drake, 
under the same noise conditions. Unfortu- 
nately, the latter rigs offer none of the niceties 
of solid-state microprocessor-based operation. 


Praises—What I Like the Most 


1. [cannot say enough about the quality of 
the receiver audio. It is absolutely excellent. 

2. The large digital display is very easy on 
- the eyes; you can read it from across the room. 

3. The voice frequency announcer eases 
operation for the visually impaired. 

4. Ten-Tec has provided a real relay for con- 
trolling linear amplifiers (including older ones). 

5. Memory RAM and the microprocessor 
operating system do not require a backup bat- 
tery (the clock/calendar does). This feature 
can be very important. For example, my ICOM 
751A must have the microprocessor repro- 
grammed if the lithium backup battery fails. 

6. The OMNI-V is a CW operator’s dream. 


Yawns—OK 


1. The clock beeps at 16 minutes past the 
hour to remind the operator that WWV 
propagation information is being sent on 
10 MHz. I personally found this to be annoy- 
ing, but someone else may find it a valuable 
reminder. : 

2. The TONE control lacks authority. 


“The OMNI-V 
is a real performer 
with some of the 
finest receive audio 
I have ever heard 
on any ham equipment.” 


3. The clock/calendar feature is not 
necessary. 


Boos 


1. An S-5 birdie breathes fire at 21.330 MHz 
(the factory is aware of this problem). 

2. The VFO tuning knob needs a dial lock. 

3. There are no provisions for AM opera- 
tion (not a problem for most operators). 

4. The plastic base of the desk mike is too 
lightweight. 


Warranty Service 


Normally, I wouldn’t include warranty 
information about a new piece of equipment, 
but just read this quote from the Ten-Tec 
warranty page: 

WE ENCOURAGE SELF HELP. Taking the 
covers off does not void the warranty. In many 
cases our customer service technicians, with 
your help, can 
identify a faulty 
circuit board or 
part. When ap- 
propriate, we will 
send you a re- 
placement board 
which you can 
change. This will 
be shipped on a 
30 day memo 
billing, and when 
the defective 
board is returned, 
we will issue a credit. 

Having been in the service end of ham ra- 
dio for a very long time, I can state emphati- 
cally that you will get no similar service from 
any other manufacturer of ham equipment. 


The Secret of Silence 


Ten-Tec has been extremely careful in 
designing the interaction of the crystal oscil- 
lator and LO mixer. Phase noise in the 
OMNI-V depends entirely upon the design of 
the 5.0-5.5 MHz synthesizer. In practice, the 
synthesizer is actually two loops operating at 
200-220 MHz, tuning in 400 Hz steps, and di- 
vided by 40 to produce the necessary 5.0-5.5 
MHz output. The division by a factor of 40 
reduces the output frequency; but more im- 
portantly, it reduces the phase noise and spu- 
rious levels by a factor of 32 dB. That is, it’s 
32 dB quieter than a normal PLL-type circuit. 

The synthesizer’s output signal of 5.0-5.5 
MHz is then mixed with the output from the 
crystal oscillator and filtered through a band- 
pass filter, amplified, and then filtered through 
a 9 MHz notch filter. Crystal and filter selec- 
tion is microprocessor-based. , 

The receiver is inherently quiet due to the 


PLL-based VFO and use of crystal oscillator | | 


mixing circuits, versus the typical PLL-only 
circuitry found in most current HF 
receivers/transceivers. By employing crystal 
oscillators and mixing circuits for band se- 
lection, a large percentage of internally gen- 
erated noise is eliminated. 

Crystal mixing circuits are limited in band- 
width to the excursions allowed by the VFO. 
In this particular case, the standard VFO out- 
put of 5-5.5 MHz is derived from a PLL 
circuit and mixed with various crystal oscil- 
lators to arrive at specific bands. Each band 
is limited to a 500 kHz width. Band selection 
and switching of the desired oscillator and 
mixer circuits are done by microprocessor- 
controlled circuitry. 

Because of this care in design, the OMNI- 
V is areal performer with some of the finest 
receive audio I have ever heard on any ham 
equipment. RF 

Reprinted from 73 Amateur Radio, April 1990. 
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Dimensions 
Weight 


Transmitter 
Modes 


DC Power Input 


RF Power Output 

Microphone 

T/R Switching 

CW Sidetone 

SSB Generation 

Carrier Suppression 

Unwanted Sideband 
Suppression 

Spurious Output 

TX Antenna Output 

Meter 


CW Offset 
FSK Shift 
SSB Monitor 


Receiver 
Modes 
Sensitivity 


Selectivity 


Attenuator 
IF Frequencies 


RX Antenna input 
Image Rejection 
IF Rejection 
Noise Blanker 
S-Meter 

Dynamic Range 
3rd Order ICP 
Squelch Sensitivity 
Passband Tuning 
Audio Output 
Notch Filter 


Audio Bandpass Filter 


Tone Control 


Say You Saw It In (ETL 


The Ten-Tec OMNI-V 


General Specifications 
_ Frequency Range 


160-10 meters in 12 500 kHz segments 

30 kHz overshoot on band ends 

Microprocessor-controlled digital PLL 
synthesizer with crystal mixer oscillator 

10 Hz 

7-digit fluorescent 

1 PPM per degree C at 29.999 MHz (worst case) 

+/- 100 Hz at 25 degrees C 

RX 1.5A (13.8 VDC) 

TX20 A (13.8 VDC) 

Aluminum chassis, extruded front panel 

G-10 Epoxy PCBs 

5.75 x 14.75 x 17 inches (HWD) 

16 Ibs. 


USB, LSB, CW, RTTY (FSK & AFSK), 

FM (optional) 
Max 200W at 14 VDC CW, SSB, FM 
100% duty cycle for max 20 minutes 
(continuous w/auxilliary air cooling heatsink) 
25-100W adjustable w/front panel control 
Low-Z (5 mV at -62 dB) 
SSB VOX/PTT, CW Fast/Slow QSK 
Adjustable tone/volume 
9 MHz 8-pole XTAL filter w/balanced modulator 
60 dB typical 


60 dB typical at 1.5 kHz tone 
>45 dB below peak power output 
50 ohms unbalanced 

Switchable forward power 

SWR 

Collector current 

Audio processing level 

600 Hz 

170 Hz 

Jack output 


USB, LSB, CW, FSK/AFSK, FM (optional) 
SSB/CW/RTTY 0.15 LV at 10 dB S/N @ 2.4kHz 
FM 0.30 microvolt at 12 dB SINAD @ 15 kHz 
SSB Std 2.40 kHz at -6 dB, 3.36 kHz at -60 dB 
SSB Opt 1.80 kHz at -6 dB, 2.90 kHz at -60 dB 
CW Opt 0.50 kHz at -6 dB, 1.40 kHz at -60 dB 
CW Opt 0.25 kHz at -6 dB, 0.85 kHz at -60 dB 
FM Opt 15 kHz at -6 dB, 30 kHz at -60 dB 
Approx. 20 dB 

Ist-9.0 MHz 

2nd-6.3 MHz (FM 455 kHz) 

50 ohms 

>60 dB 

>60 dB 

On/Off adjustable width 

50 uV at S9 

97 dB typical 

+12 dBm 

<0.6 LV 

+/- 1.2 kHz 

1.5W at 8 ohms with <2% distortion 

250-2.2 kHz 

50 dB notch typical 

4-pole 

Variable center frequency 220-1.7 kHz 

35% bandwidth at -6 dB 

Variable fader 

Variable 15 dB rolloff at 5 kHz 
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Are You Having Enough 


Radio Fun? 


Are you having enough fun with amateur radio? Radio Fun is the only amateur radio magazine written especially for you—the newcomer, or any one else who wants 
to get more enjoyment out of amateur radio. We pack every issue of Radio Fun with easy to understand construction projects, interesting news and great reviews of 
new and vintage gear. We’ll help you learn about all of the fascinating areas of amateur radio—packet, amateur television, VHF/UHF and dozens more. We’ll get you 
fired up to try DX chasing, contests and public service. We’ll even help you learn more about radio and electronics, and we’ll do it in a way that everyone can under- 
stand. So what are you waiting for? It’s only $12.97 for a whole year of fun. 


1 year—12 issues of Radio Fun for only $12.97! That’s 46% off the cover price! 


Call 1-800-257-2346 
...or send your check to Radio Fun, P.O. Box 4926, Manchester NH 03108-9839. 


RAMSEY ELECTRONICS 
FM TRANSCEIVER 
KITS! 


2 meters ° 223 MHz ¢ 440 MHz 
only $149.9! 


$169.95 for 440 MHz 


Fully Synthesized - No Crystals 


The Ramsey FX is ideal for shack, por- quency counter. Our 120 page instruction 
table, mobile or a dedicated packet rig. manual will carefully guide you to a finished 
Wide frequency coverage (20 MHz) and unit —and you ll learn, too! Why pay more for FX-146 (2 meters) $149.95 Stillnot sold? Order our FX manual and see 
programmable repeater splits makes the ausedforeign-made rig when you can have j 
FX the perfect rig for CAP, MARS or busi- an AMERICAN MADE one (by you) for FX-223(1 1/4 meters) $149.95 for yourself! Only dopa, refundable with 
ness band snooping. Packeteers really less? Kit comes complete with all parts, FX-440 (70 cm) $169.95 purchase of transceiver kit. 
appreciate the built-in packet I/O connec- quality epoxy PC board with printed parts CFX matching case set $ 29.95 FX manual, specify band desired-$10.00 


tor, true FM signal, instant T/R switching layout, and extensive manual. You only 2 METER & 220 BOOSTER AMP 


and 9600 baud capability. You get twelve néed to add an ICOM/Radio Shack/Yaesu 
BOOST THE OUTPUT OF YOUR 2 METER OR 220 MHZ HT OR RAMSEY | 


channels — easily diode programmed style mike and suitable enclosure. The 
anywhere you want, 5 watts RF output Ramsey matching case set includes all | TRANSCEIVER FOR A LOT LESS THAN THOSE HIGH-PRICED AMPS! 
These power boosters deliver over 30 watts of output, while 


(3-4 for FX-440), sensitive dualconversion hardware, knobs and rugged steel case 
receiver with crystal and 6 pole ceramic IF (weighs 3 Ibs!), with durable black powder | alownoise preamp remarkably improves reception. Ramsey 
filters, plus proven easy assembly. coat finish. Electronics has sold thousands: of these units. Get the 
You build your FX a few parts atatime, — Building your own tig, isn't that what ham gS oe of those high-priced boosters ata fraction’ of the 
logically working your way along through radio is all about? Let's stop sending OUr | PA-10 2 meter, prewired (10x power gain) - $99.95 
each section, testing your work as you dollars overseas, start building, learning, 
build. The only test equipment you'll need experimenting and regain our technological 
is a voltmeter and another radio or fre- edge. 


YOUR SATISFACTION IS GUARANTEED. Examine your Ramsey product for 10 days. If you're not pleased, return in original 
condition for refund. Add $4.95 for shipping handling and insurance. Foreign orders add 20% for surface mail. COD (US only) add $5.00. fechvOwes ps Zs msn pase, satay oa 
Orders under $20.00 add $3.00. NY residents add 7% sales tax. Warranty: 90 days on kit parts; 1 year parts and labor on pre-wired Ss aay Cs 


RAMSEY ELECTRONICS, INC ¢ 793 Canning Parkway ° Victor, NY ° 14565 
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PHONE ORDERS CALL 
1 - 800 - HOBBY KITS 


(1 - 800- 446 - 2295) 


PA-20 220 MHz, prewired (8x power gain) - $99.95 


PHONE ORDERS CALL . 
1 - 800 - 4 HOBBY KITS (446-2295) 


SPY ON THE EARTH 


See live on 
your PC 
what 
satellites in 
orbit see 


Capture live breathtaking images of the Earth for fun or 
profit with our SpySat software and hardware package that 
does it all. Track, capture, display, zoom and analyze 
images directly from 6 or more environmental satellites. 
Complete Earth station package includes antenna, LNA, 
satellite receiver, demodulator, A-D converter and software, 
all for only $399 plus $25 shipping. For FREE information 
log-on to our bulletin board anytime at: (718) 740-3911. For 
information by mail send $5 (includes demo disk). 


VANGUARD Electronic Labs 


Dept. A, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


FREE! oiteats 
ANTENNA & TOWER “" 
MOUNT CATALOG 


STANDOFF 
SO 12 DUO MOUNT 
BRACKETS SO 13 TRI MOUNT 


BG 18 
LADDER 
MAST 


RM 16 
ROTOR MOUNT 


* HOT DIPPED GALVANIZED 


] CALL on WRITE: = 


MA 2 


TT 6 QUADPODS 
hes 


IX EQUIPMENT LTD. --+- . 
P.O. BOX 9. OAK LAWN. IL 60454 
708-423-0605 * FAX 708-423-1691 
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First & Still The Best 
The Mobile TM HW-3 
Multi-Band Mobile 

No Trap Antenna 


Also in stock, 
full line of COMET Antennas 


¢ Any 4 Bands (80-10 Meters) 
¢ 10, 15, & 20 Meters 
— only $69.95 


Major Credit Cards honored. 


AXM ENTERPRISES 


11791 Loara St.. Ste. B. ¢ Garden Grove, CA 92640 
1-800-755-7169 or FAX (714)638-9556 


Want help financing your hobby with profits from 
your own home-based business? 
Talk to Sue, NSORA 


CHEST HARNESS and 
BELT HARNESS 


CHEST HARNESS 
,, ° Zippered/Padded Pocket for pens, 
" note pads, extra battery, etc. 
¢ Radio held chest height for hands 
free listening without earpiece 


$29.95 


Both harnesses are MADE in USA of 1000 Denier 
padded Cordura® from Dupont, with Velcro® 
adjustments to fit almost any size Handie-Talkie. 
Weatherproof, they won't deteriorate or rot from 


Rain, Snow, or Perspiration. 


BELT HARNESS 


Handy for everyday use in carrying your | 
Handie-Talkie on the belt $18.95 


Quantity Discount Available 
+$3.50 S/H TX Res. +7.25% Sales Tax 


Send Check or Money Order (USD) 


EMARS 


PO Box 781204 San Antonio TX 78278-1204 
Info: (210)493-7546 


CIRCLE 353 ON READER SERVICE CARD 


Slow Scan TV 


doesn't have to be expensive anymore! 


Every day more hams are enhancing their communication by using 
images. Join the fun and see what you've been missing. 


Quality Color SSTV is easy and affordable with Pasokon TV. $239.95 


Requires IBM PC-compatible, '386 or better CPU, 1 Megabyte of memory, color VGA 
display, MS-DOS. Shipping: $5 to U.S.A. and Canada, $15 for others. Write or call for 
complete details. 


Absolute Value Systems 

115 Stedman St. #R 
Chelmsford, MA 01824-1823 
(508) 256 6907 

e-mail: johni@world.std.com 
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The Radio FunHam Marketplace 


A Special Advertising Section To Radio Fun Magazine 


24 HOUR ELENCO e HITACHI 
SHIPPING. 


AFFORDABLE - HIGH QUALITY 
2 YEAR WARRANTY 


STANDARD SERIES 
$-1325 25MHz $349 
$-1340 40MHz $495 
$-1365 60MHz $849 
Features: 
@ High Luminance 6" CRT 
@ imV Sensitivity M2 - x1, x10 Probes 
@ X-Y Operation @ Complete Schematic 
@ Voltage, Time, + Frequency differences displayed 
on CRT thru the use of cursors (S-1365 only) 
@ Plus much, much more 


DELUX 


Features: 

B® Delayed Sweep 

@ Automatic Beam Finder 
WZ Axis Modulation 

i Built-in Component Test 


@ TV Sync 


Digital Seacenitet: A Meter 


CM-1550B 


by Elenco 
a 


Digital LCR Meter 
LC-1801 


$125 
Measures: 
Coils 1uH-200H 
Caps .1pi-200u! 
Res .01-20M 
by Elenco 


$58.95 


9 Ranges 
1pf-20,000utd 

5% basic accy. 

Zero control w/ Case 


Big 1° Display Big 1" Display 


Digital Triple Power Supply 


Elenco XP-765 Elenco HT- 


is defective 
or worn. 


Fully regulated, Short circuit peaved with 2 limit control, 
3 separate supplies XP-660 with Analog Meters $195 


Sweep/Function Generator 
with Freq. Counter 


$239 
Elenco 

Model GF-8026 
Sine, Square, Triangle, Pulse, Ramp 
2 to 2MHz, Freq Counter 1-10MHz 
Internal Linear & Logic Sweep 


.. Provides sine, triangle, square 
wave from 1Hz to 1MHz 
$26.95 


AM or FM capability 
Elenco Wide Band 
Signal Generators 


Learn to Build and Program 
Computers with this Kit 


Includes: All Parts, Assembly and Lesson Manual 
Model 
MM-8000 


$129.00 


by Elenco 


$G-9000 $119 
RF Freq 100K-450MHz AM Modula- 
tion of 1KHz Variable RF output 


SG-9500 w/ Digital Display & 
150MHz built-in counter $239 


C&S SALES INC. 


Starting from scratch you build a complete system. Our 
Micro-Master trainer teaches you to write into RAMs. 
ROMs and run a 8085 microprocessor, which uses 
similar machine language as |BM PC 


WE WILL NOT BE UNDERSOLD 


UPS SHIPPING: 48 STATES 5% OTHERS CALL 1245 ROSEWOOD, DEERFIELD, IL 60015 
FAX: 708-520-0085 © (708) 541-0710 


IL RES add 7.75% TAX 
PROBES INCL ALL SCOPES & METERS 


GUARANTEED LOWEST PRICES 
ELENCO OSCILLOSCOPES 


$-1330 25MHz $449 
$-1345 40MHz $575 
$-1360 60MHz $775 


@ Plus all the features of the 


Video Head Tester 


TO ORDER 
CALL TOLL FREE 
1-800-292-7711 


1-800-445-3201 (Can.)| 


e B&K PRODUCTS 


Hitachi Compact Series Scopes 
V-212 - $399 
V-525 - $995 
V-523 - SOMHz, Delayed Sweep $949 
V-522 - SOMHz, OC Offset $895 
V-422 - 40MHz, DC Offset $795 
V-222 - 20MHz, DC Offset $649 
V-660 - 60MHz, Dual Trace $1,149 
V-665A - 60MHz,DT, w/cursor $1,325 
V-1060 - 100MHz, Dual Trace $1.395 
V-1065A - 100MHz, DT, w/cursor $1,649 
V-1085 - 100MHz, QT, w/cursor $1,995 
V-1100A - 100MHz, Quad Trace $2,495 
V-1150 - 150MHz, Quad Trace $2,395 


B&K OSCILLOSCOPES 


2120 - 20MHz Dual Trace 
2125 - 20MHz Delayed Sweep $539 
1541B - 40MHz Dual Trace $695 
2160 - 60MHz Dual Trace, Delayed Sweep, 
Dual Time Base $949 
2190 - 100MHz Three Trace Dual Time Base, 
Delayed Sweep $1,395 
2522A - 20MHz/ 20MS/s Storage __—s«- $875 


20MHz Dual Trace 
50MHz, Cursors 


E SERIES 


$389 & 


@ Dual time base 
i |Iluminated internal 
gradicule 


“affordable” series 


Digital 
Multimeter 
DVM-638 


$39.95 


11 Functions with 


FLUKE MULTIMETERS 
Scopemeters (All Models Available Call) 
Model 93 $1,225.00 70 Series 
Model 95 $1,549.00 Model 701! 
Model 97 $1,795.00 Model 7711 
10 Series Model 791! 
Model 10 80 Series 
Model 12 Model 87 


$65.00 
$149.00 
$169.00 
$62.95 


$79.95 $289.00 


Digital Multimeter 
w/ Inductance 
& Capacitance 


Color Convergence Generator 


Elenco SG-250 


200 


$89.95 


Kit $69.95 

Finest in the industry 
10 rock steady patterns 
RF & video output 


Ten Functions 


by Elenco 
XK-500 Digital / Analog Trainer 


A complete mini-lab for building, testing, prototyping analog and digital circuits 
Elenco's Digital/Analog Trainer is specially designed for school projects, with 5 built-in power 
supplies. Includes a function generator with continously variable, sine, triangular, square wave 
forms. All power supplies a. regulated and protected against shorts. 


Power Supplies 
® Variable Power Supply 
@ +1.2510 20V0C @ 5 Amp 
+1.25 to 1SVDC @ 1 Amp} 
B -1.25 to -20V0C @ 5Amp 
(-1.25 to -1SVOC @ 1 Amp) 
@ +12V0C @1 Amp 
B® -12V0C @ 1 Amp 
@ +5VOC @ 1 Amp 
® 30VAC Center tappea 
@ 15VAC at 1 Amp 
Analog - Section 
@ Function Generator Sine. 
Triangular. Square wave forms 
®@ Frequency adjustable in tive 
ranges Irom 1 to 100KHz 
® Fine trequency adjust 
@ Amplitude adjust 
@ OC offset 
® Moouiation FM-AM 
Digital - Section 
® Eight data swiches 
1B Two no bounce iogic switcnes 
® 8 LEO readouts TTL duttered 
@ Clock frequency 1 to 100KHz 
® Clock amplitude SVPP square wave 


Breadboards $159.95 
© a0 te pomnsitota ie. Assembled $129.95 Kit 
15 DAY MONEY BACK GUARANTEE 


FULL FACTORY WARRANTY 


WRITE FOR FREE CATALOG 
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PRICES SUBJECT TO CHANCE 


e@ Advanced Technology 


e Enduring Value 


PacComm 


PacComm has a large variety of products 
for amateur digital communicatons, includ- 
ing specialized HF and satellite equipment. 


Please call, write or circle the Reader Ser- 


The PacComm LUNN: 2 MK-2 


ye Le emmnenonn 


an 
ee 


Rall 


ns 


e Multicolored LED’s - PWR, CON, STA, PTT, DCD 
e@ 64k EPROM and 32k non-volatile RAM 

e Enhanced TAPR modem disconnect, factory installed 
e@ Gray Aluminum case - 5 x 7x 1 3/8 inches 

@ Optional Open Squelch’ DCD adapter 

@ Optional 9600 baud modem card 

@ Optional hardware clock 


e pom TNC-2 EPROM compatible, Net/ROM, 
ROSE ready, no modifications needed 


@ Includes PacComm Personal Message System (PMS) 


e Switch selection of either TAPR style firmware or 
WA8DED Host Mode. 


e RS-232 and TTL computer ports, 300 to 38.4 k baud 


e 6 MHz CMOS Z-80 CPU and SIO (HDLC) with 4.9 
MHz clock, Optional 10 MHz 


vice number for our latest catalog. 


PacComm Packet Radio Systems, Inc. 
4413 N. Hesperides Street 
Tampa, FL 33614-7618 
(813) 874-2980 (800) 486-7388 Fax: (813) 872-8696 
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Say You Saw It In LUO 15 


Quotes & Orders(800) 433-3203 


Information (817) 429-9761 
FAX (817) 457-2429 
5635 East Rosedale Street 


Fort Worth, Texas 76112 
9:30 to 5:30 M-F,9:30-2:00 Sat 


roan 


Electronics 


KENWOOD 


Mobiles Handhelds 


TM-732A TM-241 TH-22AT TS-50S 
TM-742A TM-251 TH-78A TS-450SAT 
© Please call for the latest prices, specials and close outs! 


ICOM MSTANDARD YARSU 


IC-281 2m Mobile-save! us Mobile C5718ADA NewFT-11 
New 2GXAT under $300 Bargain 2m HT C158A DualbandFT-530 


We also carry a full line of complimentary products. 


VISA‘MASTERCA RD:DISCOVER-AMERICAN EXPRESS 


HF Radios 
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New “Secret Weapon” Makes 
Learning Code Easy... 


Rack Shelves 

Rack Equipment Cabinets 
Antenna Grounding Kits 
Tower Mounted Box Kits 
Dipole Hangers 

Other enclosures 


Chassis Kits 

Cabinet Kits 
Assembled Cabinets | 
Slope Box Kits 

UHF & VHF Antenna 
Power Divider Kits 


Small sheets Aluminum and Brass 


gies Byers K3IWK 
5120 liarmony Grove Road, Dover, PA 17315 
Phone 717-292-4901 


Between 6PM and 9:30PM EST. Eves. 
“Distributorship Available" 


CodeMan! 


Your personal CW training partner. 

“The hi-tech ‘thinga-mabob’ that does the job!” 
Upgrade fast! Practice code anywhere—car, 
work, travel. Makes code fun. CW speeds 4-60 
wpm, all random, full control. Ideal for beginners 
or pros. Code groups. Q-Code, difficult letters, 
numbers and symbols. 

Call toll free 1-800-882-7388 


Azimuth, Dept. 026, 3612 Alta Vista Ave., Santa Rosa, CA 95409 
USA Tel: (707) 577-8007 ° FAX (707) 573-1482 


Model MT-5 
Batteries included 
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REDUCES 
NOISE AND 
DISTORTION 


» Improves Conductivity 

» Reduces Noise & Distortion 
» Prevents Intermittents 

» Reduces Arcing & RFI 

y» Reduces Wear & Abrasion 


Even the finest equipment cannot guarantee noise- 
free operation. One “dirty” connection anywhere in 
the signal path can cause unwanted noise, distortion 
and signal loss. Considering the hundreds (if not | 
thousands) of connections in electronic equipment to- 
day, itis only a matter of time before they begin to fail. 


DeoxIT is a fast acting deoxidizing solution that 
cleans, preserves, lubricates and improves conductiv- 
ity on metal connectors and contacts. 


Use DeoxIT to improve & maintain the performance 
& reliability of all electrical components & equipment. ioe: 


CAIG Products... 


Boeing Honeywell 
Diebold, Inc. John Fluke Mfg. 
Dolby Laboratories Mcintosh Labs 
General Electric Motorola 
Hewlett Packard Nakamichi 


used by those who demand the best! 


RCA 

Tektronix 

Texas Instruments 
Xerox Corp. 

...& many more! 


16744 West Bernardo Drive 
San Diego, CA 92127 


AIG TEL: (619) 451-1799 


LABORATORIES, INC. FAX: (619) 451-2799 


1-800-CAIG-123 


QRP—FUN—QRP—KIT 


Anybody can 
work the world 
running ikw, 
but you have 
to be good to 
do it with only 
1 Watt. Want 
to find out how 
good you really 
are? Then try 
this little rig. 
Crystal control, 
your choice of 
bands, 80, 40, 
30, 20, 15m. 
Built in key, 
built in antenna 
switch. All built 
into a2 1/4x3 
3/8 case. Op- 
erates on 12 VDC. Small enough to slip into your shirt 
pocket. Order now and receive a U.S. map in black and 
white so you can color in the states as you work them 
on your way to that W.A.S. award. The map also lists 
the QRP operating frequencies. 


QRP KIT & CASE 


(crystal not included) 


Portable QRP antenna... 

handles up to 150 Watts. Fully assembled to your 
frequency. Small, lightweight, waterproof. Includes clear 
insulated copper wire, center insulator with eyehook, 
end insulators and 50’ of RG174. .........00+. $29.95 


QRP ANT w/RG8 X $34.95 


Add $3.00 Shipping & Handling 
C.O.D. and $3.00 
TX residents add 8% sales tax. 


SOUND 
COMMUNICATION SYSTEMS 
P.O. BOX 47881 
SAN ANTONIO, TEXAS 78265 
(210)590-0175 


SENSATIONAL NEW WAY TO 
LEARN CODE—Do Aerobics, 
Sing, Jog, or Drive while| 
learning code! A fun & easy 
way to learn or retain Morse} 
Code skills. Now the secret is| 
yours with this amazing| 
syncronized breakthrough!| 
Great for Novice, Technician, | 
General or the classroom.| 
Order: 


“THE RHYTHM 
OF THE CODE” 


Version 2 cassette today! | 
Send $9.95 and we'll pay the shipping to: | 


KAWA RECORDS | 


P.O. Box 319-RF 
Weymouth, MA 02188 
Check or money order only. 
We ship all orders within 5 days. 
Overseas please add $2.00 for air mail. 
MA residents add 5% sales tax. 


$39.95 
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\/ 


Subscribe To Radio Fun 
Call 1-800-257-2346 
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A Must for every active ham... 
S - Ee iz Beginner to Experienced Elmer 


The 
ee 1994 Amateur Radio 
PRODUCT 


Mail Order Catalog 
IN 


and 
Resource Directory 
RADIO 
FUN 


CALL 
DOUG 
JOHNSON 
TODAY 


800- 
274- 
7373 


4th Edition 


@©eeeee ®@ 
1,700 Listings 
in 
220 Categories 
Locate that hard to find part 
or 
piece of equipment 


Plus Clubs, Bulletin boards 
operating tips and more 


Only $16 Plus $3 S/H USA 
($6 DX) 


Resource Solutions 
6050 Peachtree Pkwy Suite 340-228 
Norcross, GA 30092 USA 
Orders Only (800) 825-8684 
Order Direct or from Your dealer 
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Radio Fun 


Talkin's 1's No Fun Fun | 
Without A Jo Gunn! 


4+4STAR 


UPS 
SHIPPABLE 


Other Models & Sizes 
Available in 10 or 11 Meters 


MasterCard VISA NFER 


Call or send $2.00 for Complete 
Catalog and Pricing of Antennas. 


Route 1 - Box 32C, Hwy. 82 

Ethelsville, AL 35461 

(205) 658-2229 

FAX: (205) 658-2259 

Hours: 9 am - 5 pm (CST) 
Monday - Friday 


DEALER INQUIRIES, PLEASE CALL 


Sell Your Product In Radio Fun 
CALL DOUG JOHNSON TODAY! 


1-800-274-7373 


TRIDENT TR980 
Scanning Receiver 
5.0MHz to 999MHz 
with AM/FM/WFM/ 


Coverage rivaling that of 8 
recievers that cost twice as 
much. Extremely compact and 
versatile. Features 120 
memory channels, 5 search 
banks, lockout on_ scan, 
backlighted LCD display, 
Attenuator, Delay, Hold, Bank 
lockout, Cellular locked out, 1 
Year Warranty, & Earphone jack. Size: 5 7/8H 
x 1 1/2D x 2 1/33W. Wt 120z. Ground 
shipping: $6.95. 2 Day Air Freight: $9.95. 
Call or Fax Toll Free, 24 hours a day. 


2242. 


COMMUNICATIONS 
Call 


nicer 
Neste! 1-800-445-7717 
10707 E. 106th Street Fishers, IN 46038 
317-842-7115 Fax 1-800-448-1084 
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Printed Circuits 
in Minutes Direct 


From Photocopier 
or Laser Printer! 


B-1/2"% x Vile 
Sheets 


Use household 
iron to apply. 


PaP BLUE 
For High Precision Professional PCB Layouts 
1. LaserPrint 

2. Iron-On 

3. Pecl-Off 

4. €tch 
Adds on Extra Layer of Resist For 
Super Fine Lines on Std Clad Bds 


Easy Hobby Quality PCB's 
1. LaserPrint 
2. Iron-On 

3. Soak-Off w/ Water 
4. Etch 

Transfers Toner from Laser Printer 
or Copier as Resist on Std Clad Bds 


20Sh$30/40Sh$50/100Sh$100 


PnP Blue or PnP Wet (No ming) 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 
VISA/MC/PO/CK/MO. $4 S&H -- 2nd Day Mail 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908)788-8249 


100% Money Back Guarantee!-Dealer Inquiries Invited 
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It keeps 
more than 
memories 
alive. 


THE AMERICAN HEART 
ASS@LIATION 
es PRG@GRAM« 


i 
EA Yay) \) Te =F x 


1-800-AHA-USA1 


% 
American Heart 
Association 


This space provided as a public service. 
© 1992, American Heart Association 


_MFJ Dual | Band 


144/440 MHz Mobile Antenna 


144/440 MHz dual band magnet mount mobile antenna 
gives you outstanding performance for solid noise-free QSOs! 

It's only 19 inches tall so you can park in your garage 
without knocking over your antenna. 

On 440 MHz, you get a high gain '/2 wave over 1/4 wave 
antenna. On 2 Meters, it's a full size '/4 wave antenna. 

You get low SWR, 15 feet of coax, extra powerful magnet 
mount and MFJ's famous one year No Matter What 
MFIJ-1724B unconditional guarantee. 

$14°° Includes BNC adapter so you can use it with your handheld! 


5/8 Wave Ground Plane ye Code Practice 


Grane Oscillator 
erformance Seay , a MFJ-557 
$4995 B weter 5/8 Ps hue 2 $2425 


wave ground 

plane home station 
antenna gives you the 
: maximum gain of any 
single element 2 Meter antenna! 

You get .. . shunt fed matching that 
bleeds off unwanted static and gives you 
low SWR ... strong lightweight 
aluminum construction . . . low loss 


Have fun learning Morse code with 
this MFJ-557 Deluxe Code Practice 
Oscillator. It's mounted with Morse key 
and speaker on a heavy steel base so it 
stays put on your table. Earphone jack, 
tone, volume controls. Adjustable key. 


Long Range Dual Band Yagi 


ceramic antenna insulator. Mounts on | MFJ-1768 
to 1'/ inch mast with single U-bolt. Sages 
MFJ mini Speaker/ ar Enjoy CoxNOr 
Clips to your lapel near ' super long 
your ears -- no need to remove range QSOs 


with this direc- 
tional high gain dual band Yagi. 5 elements 
on 440 MHz and 4 elements on 2 Meters. 
No-Code Tech Ant. Book 
No-Code Tech's antenna 
MES 285/283 book shows you how to 
build proven antennas for 
your frequencies that work 
using inexpensive materials 
you can find in your local 
hardware store. Covers 
dipoles, vees, ground planes MFJ-3304 
and quads. EOE 


MFJ/Bencher a 
MFJ-422B 


$134° 


CW with a deluxe 
MF]J electronic CW 
Keyer using a Curtis 8044ABM chip mounted 
night on the Bencher iambic paddle! 

Iambic keying, speed (8-50 wpm), 
weight, tone, volume controls. RF proof. 
AM/x25/ex51/2 in. 

MFJ Antenna Tuner 


your handheld from your belt 
to talk or monitor calls. 

These tiny MFJ Speaker/ 
Mics are so small and light- 
weight you'll forget they're 
there -- until you get a call. 

Excellent audio. Has 
swiveling lapel/pocket clip, PTT button 
with transmit LED, earphone jack, 
lightweight retractable cord. For L 
connector order "L" model. 2x1'/4x'/4 in. 

Order MF J-285/L for ICOM, 
Yaesu, Alinco; MF J-285/L for Ken- 
wood; MF J-283 for split plug Alinco; 
MF J-285W for ICOM IC-W2A. 


Personal Morse Code Tutor ~ 
Learn Morse MFJ-411 
code anywhere with $7 995: 
this pocket size 
battery operated MFJ 
Personal Morse Code Tutor 
This pocket size tutor 
takes you from zero code 
speed with a beginner's 
course to Extra Class with 
customized code practice. 
Select letters, numbers, punctuations 
or prosigns or any combination or words or 
QSOs with normal or Farnsworth spacing. 
Easy-to-use menu selection. Use 
earphones or built-in speaker. 


VHF SWR/Watimeter 


Tune your antenna for 
$149°5 lowest SWR! MFJ-949E is 


MFJ-949E 


MFJ-812B the world's most popular 300 
$29°° Watt PEP tuner. Covers 1.8-30, MHz, has 
lighted peak/average Cross-Needle SWR 
Covers 2 /wattmeter, full size 300 watt dum my 
Meters and 220 load, 8 position antenna switch and 4:1 


MHz. 30 and 300 Watt scales. Also 
reads relative field strength 1-250 MHz 
and SWR above 14 MHz. 4!/2x2'/4x3 in. 


VHF/HF Packet TNCs 
MFJ-1270C ee 


balun for balanced lines. 10x3x7 in. 


Free MFJ Catalog 


Write or call toll-free . . . 800-647-1800 


$4195 ° Nearest Dealer/Orders: 800-647-1800 
Technical Help: 800-647-TECH (8324) 
Join the Packet Ramee fun! World’ s ¢1year yee cease : _ oe! plage es 
most reliable packet TNC is fully TAPR guarantee (less s/h) on orders trom ree catalog 
TNC-2 compatible, VHF and HF MFJ ENTERPRISES, » INC. 
operation, free AC power supply, new Box 494, Miss. State, MS 39762 


enchanced mailbox expandable to 5 » AMES (601) 323-5869, 8-4:30 CST, Mon-Fri 


with auto/reverse mail forwarding, WeFAX MFJ pan a 3 iffordab iP 
mode lets you print weather maps. - ++ making quality a 


Prices and specifications subject to change © 1994 MFJ Enterprises, Inc. 
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New 10 Watt 
Transceiver 


Only $499 


Made in USA 
Value + Quality 
from over 25years 
in ATV...W6ORG 


Snow free line of sight DX is 90 miles - assuming 
14 dBd antennas at both ends. 10 Watts in this one 
box may be all you need for local simplex or repeater 
ATV. Use any home TV camera or camcorder by 
plugging the composite video and audio into the front 
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ 
3 Amps, TV set and you're on the air - it's that easy! 
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on 
439.25, 434.0 or 426.25 MHz & properly matches RF 
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. 
Hot GaAsfet downconverter varicap tunes whole 420-450 
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. 
Transmitters sold only to licensed amateurs, for legal purposes, 


verified in the latest Callbook or send copy of new license. 
Call or write now for our complete ATV catalog 


including downconverters, transmitters, linear amps, 
and antennas for the 400, 900 & 1200 MHz bands. 
(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD 

P.C. ELECTRONICS Tom (W6ORG) 


2522 Paxson Lane Arcadia CA 91007 ~—“ Maryann (WBEYSS) 


ICOM KENWOOD 
7S 13.2v 1400 mAh $53.00 | 0g as09man 
8S -.,9.6V, 1400 mAR#S51,00 ber aa at sane a ieians Gan 
BP7 13.2v 600mAh $53.00 KNB-4 7.2v @ 2200 mah 
BP8 8.4v 1400 mAh $50.00 PBB 7.2v @  750mah 

: _— PB7 7.2v @ 1500 mah 
SA/SAT ee PBB. 12v. @ ~=800mah 
BP82, BP83 PB-13 7.2v @ 750mah 
BP84 7.2v 1200 mAh 3” $39.00 | PB-14 12v @ 800mah 
BP85B 12v.600 mAh 3} $69.00 | PE-18. 7-2¥" @. 1500 mah 


YAESU & ALINCO 


FNB-2 10.8v 600 mAh Uy 


FNB-4A 12v 1000 mAh $55.00 [amu 


FNB-17 7.2v 6000 mAh $30.00 EBP-16N 7.2v. @ 750 mAh 
FNB-10S 7.2v 1000 mAh $39.00 #S:]25 ERE PlaeOmE HUT Va 


FNB-12S 12v 600 mAh $40.00 [WEY ones: 
FNB-25 7.2v 600 mAh $35.00 
FNB-26 7.2v 1200 mAh $44.00 
FNB-26S 7.2v 1500 mAh $49.00 


SEND FOR 


BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 


7344 TETIVA RD. 
SAUK CITY, WI 53583 
(608) 643-3194 
FAX 608-643-4439 


ULTIMATE MODIFICATION BIBLE 


* MOST COMPLETE, GREATEST IN IT’S TIME!!!! 

* OVER 800 MIKE WIRINGS 
CB/HAM. 

* OVER 400 CB POWER 
BOOST. 

* OVER 200 MOD. CB 
CHANNELS. 

* OVER 125 MOD. HAM 
RADIOS 

* OVER 50 COMPLETE 
CRYSTAL CHARTS. 

* OVER 15 SCANNER NOD. 

* TEN METER RADIO MOD. 

+ LINEAR / COAX / ANT. INFO. 


* OVER 200 PAGES OF INFO. 


KDC SOUND MONEY ORDER, COD, 


17294 FM 3083 MC/DISC./VISA OR CK. 


CONROE, TX 77302 
409-231-3753 
ORDERS ONLY: 1-800-256-9895 


EBP-10N 7.2v @ 700 mAh 
FNB-4 12v 750 mAh $39.00 [deieilihieihllliedilicaimcoalilials 


EBP-20N 7.2v @ 800 mAh 
EBP-20NX 7.2v @ 1500 mAh 


FNB-27S 12v 800 mAh $49.00 [ieee mC) 
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BATTERIES 


‘New License 


| These beautiful solid 
shoes | walnut plaques have 
eee been specifically 
developed for mounting 
your new 5x7 Amateur 


License. They come 
complete with polished & beveled faceplate, brass 


hardware, and detailed instructions. 


Order Now : (708) 931-6831 


( 24 hours - 7 days) 


S 1 9. 50 (plus $4.50 shipping & handling) 


Visa, Master Card, or 
Personal Check 
Accepted 


Willow Creek Forge Inc., 307 Whitfield Drive, Geneva, Illinois 60134 
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REPLACEMENT 
BATTERIES 


(ALL NEW—MADE IN USA) 


“NOW AVAILABLE***** 
ONE CHARGER THAT CHARGES ALL BATTERIES 


SALE 


All 7.2 Volt 
at 1500 MAH 


BATTERY 
PACKS 


39.00 


INTERCHANGEABLE CUPS FOR: KENWOOD TH22AT 
YAESU, ICOM, KENWOOD, ALINCO,. ||: 6v @ 600mAh 
STANDARD, MOTOROLA ana more..... || BSS, Gv ete 
PB34 9.6v @ 600mAh 
MasterCharger | - Rapid charge in 1/2 - 2 1/2 hours 
MasterCharger I+l - Rapid charge two batteries - YAESU FT-11R 
one at atime - CAN BE DIFFERENT BATTERIES __ || asa hla 


MasterCharger Il - Standard charge in 5 to 8 hours 


PANASONIC PB 80/88 ORIG. PAN. $39.00 
SONY NP77H 2400 mah $39.00 
SONY NP55 1000 mah $29.00 
SONY NP221 500 mah $29.00 
CANON 8mm 2000 mah $36.00 
PANASONIC PALM 2400 mah $39.00 
JVC GR TYPE C 1500 mah $36.00 
SHARP BT21/22 $45.00 
RCA/HITACHI 8mm 2400 mah $39.00 


FNB33,  4.8v @ 1200mAh 
FNB33(s), 4.8v @ 1500mAh 
FNB35,  7.2v @ 600mAh 
FNB38,  9.6v @ 600mAh 


ICOM-W21AT (Grey & Black) 
BP-157, 7.2v @ 900mAh Ff 
BP-157(s), 7.2v @ 1500mAh |] 
BP-132, 12v @ 600mAh 


“available with and without microphone** 


MOTOROLA 
GP-300, 7.5v @ 1200mAh 


CAMCORDER 


ALL BRANDS AVAILABLE 


*ALL BATTERY PACKS—GUARANTEED TO HAVE. THE ADVERTISED CAPACITY a Ss 


FREE CATALOG BATTERY-TECH, INC. VISA MASTER CARD 


DEALER INQUIRIES 28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 tocol 
\ 


WELCOME SOO-—-442-4275 — NYS. 718-631-4275 
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Don't Kill Your NiCd Batteries! 


by Steve Katz WB2WIK 


It seems like every time you pick up a ham 
magazine, there’s a new circuit for a home- 
brew battery charger. But all chargers were 
not created equal. The best ones I’ve seen use 
pulse-width-modulated charging sources. 
Others use constant-current DC sources. They 
will all charge batteries, but it’s important to 
know why some circuits do it far better than 
others. 

The term “battery” refers to a network of 
electrochemical cells which are interconnected, 
usually internally, in series, parallel, or in 
series-parallel combinations. A single 1.2V 
nickel-cadmium device, then, really isn’t a 
battery at all: It’s a cell. A lead-acid automo- 
tive battery is a network of six series- 
connected 2 volt cells, and is truly a battery. 
Similarly, an aircraft battery is a network of 
12 series-connected cells (24V total) that meets 
the definition of a battery as well. The prob- 
lem with any battery is that it is only as good 
as its weakest link, or cell, within the network. 
If one cell in a series network fails, the 
integrity of the entire battery is at risk. 

An electrochemical cell is a perfect source 
of pure direct current (DC). But it is best 
charged by a source of pulsating DC, which 
is AC with only one polarity. Your automo- 
bile alternator is such a charging source. It 
uses a three-phase, full-wave bridge rectifier 
without any ripple filtering and supplies that 
energy directly to your lead-acid battery when 
your engine is running. The ripple frequency 
of the alternator varies with engine speed, but 
the charging source is always pulsating DC 
and not pure DC. The thermal mass of an 
automotive lead-acid battery is huge by com- 
parison with those used in miniaturized 
electronic equipment, so overheating and 
excessive outgassing from overcharging is 
rarely a problem. The ohmic resistance of the 
wiring between the alternator and the battery 
is enough to maintain a safe charging current, 
which in some cases could be more than 100 
amperes. 

A typical automotive lead-acid battery can 
deliver as much as 1,000 watts of DC power 
for a considerable time, and such a product 
might only cost $40 or $50. The demands 


placed on such a battery are very severe: Cold- 
weather “cranking” could demand several 
hundred amperes for 30 seconds or so, total- 
ing 180,000 watt-seconds of energy! This 
might deplete most of the battery’s charge, so 
after such abuse the automotive alternator will 
be called on to charge the battery at a very 
high rate for some time before the charge 
tapers off to more of a “float” level. During 
this high-demand charge cycle, the alternator 
ripple current will be very high; and because 
the battery is discharged, its internal impedance 
will be higher than normal as well. (A 
battery’s impedance is inversely proportion- 
al to its charge state.) As a result, it is during 
this period that most amateurs using mobile 
“rigs” will find they have the severest “alter- 
nator whine” problem on transmit and/or 
receive. The battery is the only filter for the 
alternator, and it is not a very good filter when 
it’s discharged. 


Charging NiCds 


So, what does all this have to do with charg- 
ing NiCds for our little handie-talkies, and 
such? Quite a lot, actually. Although their 
chemical composition and internal construc- 
tion differ widely, battery cells all have 
similar charging needs. Lead-acid cells, ei- 
ther “wet” or “gelled” (as in “gel-cells”), are 
the most robust and economical designs around, 
to date. They will take nearly complete 
discharge, and then recharge to nearly new 
capacity for thousands of charge cycles and 
ordinarily require replacement after three or 
more years of daily use. All this performance 
for $40 to $50! The operating cost of using 
an automotive battery for three years is about 
$0.04 per day—mere peanuts. If you pop for 
a more expensive automotive battery (some 
cost as much as $100 or so), you won’t get 
much more performance than from the cheap- 
er ones. “Marine” batteries are automotive 
batteries with a polypropylene rope handle 
attached to them, but as far as I can tell, there’s 
no other difference. “Deep cycle” batteries 
are a bit different internally and are more suit- 
ed for continuous discharging to near deple- 
tion; they are of no advantage in the average 


Photo A. (Left) The WB2WIK universal NiCd battery charger in action, connected to a 12V battery pack (out of the 


automotive application. “NiCds,” on the 
other hand, are rather expensive for what they 
offer, which is maybe 324 watt-seconds of 
energy from a “pack” that costs as much as 
an automotive lead-acid battery! 

Since NiCds are so dear, with average cost 
of ownership up in the $0.15-to-$0.20- 
per-day range, we may as well use them as 
best we can. The preferred charge method is 
to supply pulsating DC, not pure DC, to the 
battery terminals. The charge rate should be 
1.2 to 1.5 times the battery’s energy storage 
capacity, and both charging current and time 
figure into this formula. 

For example, if you have a battery com- 
prised of eight 1.2V NiCd cells rated at 450 
mAH (milliampere-hours) each, you have a 
259.2 watt-second battery pack (9.6V x 450 
mA x 60 seconds). To fully recharge this 
battery, it will take 1.2 to 1.5 times more 
energy than this, which is 311 to 389 watt- 
seconds. (A watt-second is also called a joule, 
and we could use this term interchangeably 
to discuss energy ratings.) If the cells are “vent- 
ed” so that internal pressure will not build 
during charging, they can probably handle 
“fast-charging,” which is charging at a one- 
hour rate. To provide 389 joules to this bat- 
tery in one hour, our charge current will need 
to be 675 mA. But many folks, including the 
cell manufacturers who presumably know 


what they’re doing, discourage such high’ 


charge rates for cells with such small thermal 
mass. Let’s be conservative and use one-half 
this current for twice the duration, which is 
still the same number of joules: This would 
be about 337 mA for two hours. This seems 
conservative enough to me, as only 404 mW 
(milliwatts) would be dissipated in each cell 
during charging, and 404 mW is not a great 
deal of power for such a large thermal mass. 

If your cells are not “vented” and there is 
potential for pressure buildup during charg- 
ing, you’ll want to charge at a much smaller 
rate: The same number of joules will be 
required, but you'll need to use a longer 
duration. Let’s say we pick 12 hours as a good 
charging time. If we need to put 389 joules 
into this battery over a period of 12 hours, 


picture). The left-hand meter indicates charge current of 220 mA and the right-hand meter shows battery voltage of 
12.5 volts, about right for a 12V pack that is being charged. (Right) Setup is the same as before, but this time I 
depressed the “TEST” switch button during the charge to see how well-charged the battery was. Current increased to 
340 mA, and voltage dropped to 11V. This battery needs some more charging (see text), 


Say You Saw It In KET Fun SEPTEMBER 1994 19 


Removable Call Signs 
2 1/4"x8"PLASTIC 


AMATEUR RADIO 


ORDER NOW 

Great Gift for the New Ham! 
© Magnetic or Suction-Cup Mounted 
© Your Call Letters or Repeater Freq 

© Display Sign on Trunk or Rear Window 
© Transferable From Car to Car 

© No Call Lettering Remains on Vehicle 

Order - Magnetic or Suction-Mounted 


Version! Select - Black, Blue or Red 
Background Gold lettering available! 


#10 SASE Brings Info 


PRICE: $9.95. . . . 2/$18 


— 1923 Edward Lane 
Merrick, NY 11566 
Phone 516-546-4362 
Serving Ham Radio Over 14 Years 
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TOWNSEND 


ELECTRONICS, INC. 


P.O. Box 415 
Pierceton IN 46562 


Transceiver Kits & 
Radio Mounts 


HT Mounts............$29.95 
Mobile Mounts......$39.95 
Shipping/Handling....4.00 


For our complete 
amateur radio kit and 
mount catalog, just send 
$1.00 with your name 
and address. 


For orders : 219-594-3661 
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Increase 


Charge 
Current 


Figure 1. Pulse charger circuit. 


this gives us a charge rate of 56.25 mA. The 
power dissipated in each cell during 
charging would be less than 7 milliwatts, a 
miniscule quantity. 

I’ve read in a number of amateur-authored 
articles that the recommended charge time for 
standard NiCd batteries should be 14-18 hours. 
I have absolutely no idea where these num- 
bers came from. I’ve contacted NiCd cell man- 
ufacturers around the world, and they don’t 
seem to have any idea where these numbers 
came from, either. It seems to be a perpetu- 
ated myth with no foundation in any factual 
evidence. I use one-to-12-hour charge cycles 
for all my NiCds and they last me longer than 
anyone I know who uses commercially- 
manufactured chargers. Remember: Your 180 
kJ (kilojoule) car battery can be fully recharged 
in a couple of hours, and lasts about three 
years (sometimes more) under these 
conditions. 

It is true that NiCds will serve you longer 
if discharged prior to being recharged. Most 
of our modern amateur gear which is NiCd- 
powered will not allow destructive discharg- 
ing because the equipment will “power down” 
or automatically shut off if the battery charge 
drops below a predetermined level. It is at this 
point that the batteries should be recharged. 


As such, if you don’t have a “spare” battery 


pack, you’ll be without the use of the equip- 
ment while you’re recharging the single pack 
you have. 


Evaluating and Exercising 
the Battery 


To find out how good an old NiCd battery 
is, I use an old-fashioned method which works 
well. First, I use a voltmeter to measure the 
terminal voltage. If the voltage measures about 
80%-90% of the “fully charged” rating (e.g., 
7.7V to 8.6V for a 9.6V battery pack), I go 
ahead and charge the pack with the “fast 
charge” (one-hour duration) method once, and 
make another terminal measurement. If the 
battery charges to full potential (9.6V in our 
example), it is probably good and just needs 
a little “exercise” to bring it back to life. (I'll 


discuss the exercise in a moment.) If the 
battery does not charge back up to full 
potential, it probably has one or more bad 
cells in it. To exercise the battery, here’s what 
I do (it works for me): 

Apply a load to the battery which will 
discharge it fairly rapidly. You want to dis- 
charge it to about 80% of its fully charged po- 
tential, and do so within 10 minutes or so. If 
you have a pack of “AA” cells which are rat- 
ed 450 mAh, you’ll want to discharge them 
at about a 1 ampere rate, which, for a 9.6V 
battery pack, will require a 10 ohm, 10 watt 
resistor load, or a 12V, 6W incandescent light 
bulb load. Monitor the terminal voltage of the 
battery pack during the rapid discharge, and 
when the voltage drops to about 80% of the 
fully-charged potential, disconnect the load. 
The battery has now been exercised, and will 
feel a bit warm from the task. But this is not 
a destructive exercise (like a short-circuit 
would be), and good batteries will handle it 
just fine. 

Now quick-charge the battery again, using 
the one-hour charge rate (or, for the faint- 
hearted, use the two-hour rate). It should charge 
up to about 5% above the rated terminal volt- 
age (about 10V for our 9.6V battery). Now, 
exercise the battery once more with the fast- 
discharge load discussed above, and recharge 
again. If the battery survives these two dis- 
charge/recharge cycles and charges up to 5% 
higher potential than its rated “fully charged” 
voltage, it should be fine from this point for- 
ward and should serve you well. Future charges 
may be lower-current, 12-hour cycles if it 
makes you feel better (these don’t make me 
feel any better at all). 

I’ve used pulsating DC to charge an Icom 
BP3 battery pack for an ancient IC-2AT “hand- 
ie-talkie” for more than 10 years, through a 
monitored 770 charge cycles (470 more 
cycles than Icom claims the pack is good for) 
and the pack still powers the “HT” as it did 
when it was new: About 12 hours of receive 
time, or 30 minutes of transmit time, or some 
combination of the two. This is what the 
battery was good for when it was new, and 


Charging Current 


Battery Voltage 10mA 
6.0V 1k 
7.2V 680 
8.4V 560 
9.6V 440 
10.8V 320 
12V 200 
UZ 


100 mA 
100 
68 


56 
44 
32, 
20 
80 8 


200 mA 
50 
34 
28 
22 
16 
10 


Table 1. Approximate series resistance values (R1-R4 combined) for various 
NiCd battery voltages at charge currents. 
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Figure 2. Current waveform. 
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Figure 3. Discharging circuit. 


this is what it still does—not bad for a $30 
battery pack purchased in 1984. My cost of 
ownership of that particular pack has been 
less than one cent per day, even lower than 
the daily cost of my car battery! 

Some ‘newer handhelds allow you to charge 
their batteries while operating. To prevent 
hum on the transmitted signal, this means a 
pure DC source is used in the charger. A nifty 
feature, but one that doesn’t treat the batter- 
ies very well. This surely bolsters the 
manufacturer’s battery sales business, but 
doesn’t do much for our wallets except to keep 
them a bit thinner. I can think of better ways 
to lose weight. 


A Better Way 


The circuit for my universal NiCd battery 
charger appears in Figure 1. Note its incred- 
ible simplicity. No fancy regulator circuit, 
since I’m not charging with DC. Unfortu- 
nately, it is up to the builder to figure out a 
way to-attach the charger to his or her battery 
pack. An easy way is to use the original 
manufacturer’s “charger stand” (desk 
charger) and bypass the electronics contained 


Photo B. Rear view of the WB2WIK universal NiCd battery charger, showing 


therein, replacing the guts with the charger 
circuit shown here. This is exactly what I’ve 
done with my Icom and Kenwood “charger 
stands” and my circuit, while simpler than the 
original, seems to make the batteries last longer. 
And isn’t that what using rechargeable 
batteries is all about? 


How to Use the WB2WIK Pulse 
Charger 


Using this charger is as easy as slicing bread 
and a lot less dangerous. Plug the charger 
into an AC outlet and throw SWI (the 
power ON/OFF switch) to the “ON” position. 
The pilot lamp PL1 should glow, indicating 
the charger is powered up. With the charge 
current switch SW2 all the way counter- 
clockwise (placing R1 through R4 all in 
series with the battery), connect the battery 
to be charged to the + and - charging termi- 
nals. (It should be obvious, but, yes, the + 
terminal goes to the positive terminal on the 
battery and the minus terminal goes to the 
negative.) 

It doesn’t matter what the battery voltage 
rating is, as anything from 1.2 to 13.2V is 


Sess oe cee 


the fuse holder and the AC line cord exit. The two screw heads on the rear 
panel bolt down the 12 volt transformer inside the unit. 
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fine. In Table I listed some approximate 


_resistance values that would be appropriate 


for battery packs ranging from 6.0 to 13.2V. 
Higher-voltage battery packs (extremely rare 
for ham radio apparatus) cannot be charged 
with this circuit, as sufficient potential is not 
available without changing T1 to a higher- 
voltage secondary tragsformer. 

Observe the meter reading on M1 and turn 
switch SW2 clockwise until the approximate 
charging current is indicated. Then “trim” the 
current to the proper amount by adjusting 
rheostat R4 (increase resistance to lower 
current, reduce resistance to increase current). 
Using the combination of SW2 and R4 to 
adjust the charging current, almost any 
current you want can be obtained. —- 

The rule of thumb for “fast charging” NiCds 
is to use about 1.33 times the ampere-hour 
rating of the battery for a period of one hour. 
For a battery pack assembled of “AA”-sized 
cells (which are normally rated 450 mAH 
[milliampere-hours]), this charge current would 
be 600 mA. For “slow charging” batteries 
(safer if you don’t know for sure that your 
battery pack uses vented cells rated for fast 
charging), use one-eighth (0.125 x) the 
ampere-hour rating for a period of 12 hours. 
For a pack of “AA” cells, this would be about 
60 mA. 

Since it is unwise and deleterious to the 
health of NiCds to overcharge them, it is an 
excellent idea to place an inexpensive 
appliance timer (available in hardware, 
hobby and electrical supply houses for about 
$10) on the AC line to the charger, and set it 
for the duration of the charge you desire. Most 
of these timers are adjustable from about half 
an hour to 24 hours, and simply turn off the 
appliance (normally a lamp, but in this case 
a battery charger) and are quite reliable. We 
could have designed an ON/OFF timer into 
this circuit, but with appliance timers being 
so inexpensive and readily available, it didn’t 
seem worth it. 

It is safe to place NiCds on “charge” 
permanently if a very slow “trickle” charge 
rate is used. This will not harm the batteries, 
and will keep them charged to maximum 


capacity for immediate use when needed. The | 


“trickle” charge rate is usually about 1/100 
of the ampere-hour rating. In thecase of “AA” 
packs, this would be about 5 mA; to set the 
charger to such a “slow” rate, switch SW2 
will need to be rotated all the way counter- 
clockwise to insert maximum resistance 
between rectifier diode D1 and the battery to 
be charged. If you intend to use the lower- 
current charge rates most of the time, you’ll 
want to replace meter M1 with a more sensi- 
tive movement, e.g., 0-100 or maybe 
0-50 mA DC instead of the 0-1A DC meter 


- shown on the Parts List. However, if you do 


elect to use a more sensitive meter, remem- 


_ ber never to turn SW2 so far clockwise that 


the meter “pegs,” or you risk damaging the 


meter movement. 


—_———- ooo, 


When not using the charger, or before 
connecting any battery to its charging 
terminals, crank R4 all the way “up” (maxi- 
mum resistance) to assure that there are at 
least 100 ohms in the circuit. If switch SW2 
is fully clockwise and rheostat R4 is set 
fully counterclockwise (minimum resistance) 
simultaneously, connection of a battery across 


_ the charger terminals could potentially 


damage both meter M1 and the battery pack 
itself. In the event of a total short circuit and 


no series charging resistance selected, fuse 


F1 will blow open and disconnect the whole 
works. If you intend to use only slow-rate 
(low current) charging, you can replace diode 
D1 with acommon 1N4001 instead of using 
the more robust 1N5550 called for in the parts 
list. 


‘Happy charging! RF 


Parts List 
Suggested 
Supplier 
General Instruments 
Bussman Mfr. 
GC #20-1116 
GC #20-1123 
IDI #B2194A1 
(not used in my project) 
Philips-ECG #T 139 
Philips-ECG #T 120 
Philips-ECG #T110 
Ohmite #RES 100 


Suggested 
Retail Price 


$.39 

Box/5: $1.95 
$17.70 
$17.70 
$4.48 


Part No. Description 
1N5550 or 1N5401 
3AG-1/4A 
DC ammeter 
DC voltmeter 
12V pilot lamp assembly 
12V 6W automotive lamp 
390 ohm, 2W resistor 
200 ohm, 2W resistor 
100 ohm, 2W resistor 
100 ohm, 10W rheostat 
25 ohm, 10W resistor IRC #PW10 
SPST toggle switch Arcoelectric #C 1800G 
1-pole, 4-position rotary switch GC #35-379 
SPST momentary contact push-button GC #35-411 
12.6V filament transformer (1A) Caltronics #T1261 


Additional parts not on schematic diagram: 
Banana jack output ITT-Pomona #4921-0 (black & 
terminals 4921-2 (red), one each $2.40 each 
Slope-panel cabinet for assembly of chargerLMB #007-746 $23.54 
(Fancy cabinet not required: Could be assembled on a piece of plywood if you 
wish!) 


$.59 
$.59 
$.59 
$15.48 
$.69 
$3.23 
2199. 
$2.19 
$8.40 


Total cost for all parts, including the fancy sloped-panel cabinet shown, is $107.14 
retail. Discounts may be available. Shop at surplus houses and swap meets for bar- 
gains! This project can be built for under $25 with judicious shopping, but even 
at $107 it is very competitive with “commercial” chargers that have no metering 
and no adjustable charge rates! 


Author’s Notes 

In discussing the contents of this article with fellow hams and engineers prior to its publi- 
cation, I found myself asking the same question as my friends: “Why does pulsating DC seem 
to work better when charging batteries than pure, filtered DC?” I’m unsure of the answer and 
couldn’t find anyone who knew for certain, although many seemed to agree that, based on 
their own experiences, pulsating DC does work better and allows more charge cycles. 

In building this project, don’t worry about parts layout or precision wiring. There’s noth- 
ing to the circuit and all wiring is either 60 Hz AC or DC, so wiring is not critical. Although 
I used the fancy sloped-panel cabinet shown in the photograph, this item was by far the 
most costly component in the project and it isn’t necessary to use such professional pack- 
aging. If you like the professional look and don’t want to spend nearly $30 on the cabinet, 
one can be home-brewed from aluminum sheet stock bent appropriately, or even fabricat- 
ed from 1/4" plywood which is tacked and glued together, then painted to impart a “fin- 
ished” appearance. This might only cost $5 instead of $30 and the overall project will work 
exactly as well. 

Also, feel free to experiment with the values of series resistance used between the recti- 
fier diode and the ammeter. If you intend to use “rapid-charge” batteries exclusively, you 
don’t need to include the 100 ohm, 220 ohm or 390-ohm resistors at all and can replace 
them with much lower values like 5 ohms, 10 ohms, and 20 ohms, which will yield higher 
but still selectable charging currents. If you intend to mostly “trickle-charge” (or slow- 
charge) your batteries, you might want to use only the higher resistance values and omit the 
100 ohm rheostat (a rather costly item when purchased retail) entirely. It’s all up to you. If 
you wish to charge exclusively at lower-current rates, use a lower-current milliammeter in- 
stead of the 1 ampere meter shown. 

In my case, I decided to use a 500 mA full-scale meter, which allows me to charge at 
rates up to 500 mA or so and still allows some resolution down at the lower-current charge 
rates like 20-50 mA. Also, I used a 25 VDC full-scale voltmeter in my project because I do 
have some higher-voltage nickel-cadmium battery packs used for high-intensity photo- 
graphic strobes (flash tubes) and a portable videotape camera/recorder and wanted to be 
able to read their voltages as well as the lower-voltage handie-talkie packs. As shown in 
the photograph, I used a normally-open, single-pole push-button switch for S3, which places 
a load resistor directly across the battery only momentarily, while the switch is being pushed. 
Depressing the switch button allows me to perform either of two functions: (1) discharge a 
partially-depleted battery pack, so that it may be more effectively charged back up by the 
charging circuit, and (2) placing a load on a charged battery pack to see how well it took 
the charge. 

If you have a “fully-charged” battery pack whose merit you’d like to test, connect it to the 
charging terminals with the charger turned off. Read the battery voltage on the voltmeter, 
then depress the load switch $3 and note the battery voltage again. A fully-charged pack 
should not change voltage at all when S3 is depressed; a partially-charged battery will prob- 
ably drop in voltage by about 10% when the button is pressed; and a battery that is nearly 
discharged or “‘dead” will drop in voltage much more than 10%. It only takes a second or 
two to perform this test and yields valuable information about the status of your battery. 

I used “banana jacks” as the output terminals for my charger, and used multipurpose “E- 
Z hook “ test leads to connect to various battery packs. However, some modern battery 
packs have no terminals to which the “E-Z hook” clips may be attached. For such packs, 
and my Kenwood PB-13 battery pack is one example, I build special charging fixtures which 
allow the battery to be placed with its DC terminals against common household nail heads, 
and held against those nail heads by the pack’s own weight. The test lead hooks are clamped 
farther down the nail bodies for electrical connections. Sounds crude, but works great and 
costs maybe 50 cents each to make these special fixtures. 
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More “What Is That Thing?” 


Last time, we were discussing the various 
kinds of components, what they look like, and 
how to identify them. There’s lots to cover, so 
let’s continue. 

R (resistors): There are resistors with 
values less than 10 ohms, but 10 ohms is the 
lowest value which can be represented with 
the standard color code. The code for a 
10-ohm resistor would be brown, black, black 
(1,0, and zero zeros). So how do you code, say, 
a 5-ohm resistor? The only way is to add a few 
special colors to the multiplier band. If you 
see a resistor with the multiplier band (the one 
before the final gold or silver) also being gold 
or silver, you know the resistor is less than 10 
ohms. If the band is gold, multiply the value 
shown by the other bands by 0.1. In other words, 
divide by 10. If the band is silver, multiply by 
0.01, or divide by 100. So, a 5-ohm resistor 
would be green, black, gold, and then either 
gold or silver for the tolerance. You won’t see 
such low-value resistors often, and you’!l hard- 
ly ever see one with a silver multiplier, which 
would indicate a value of 1 ohm or less. 

In addition to the normal, hot-dog-shaped 
resistors, there are some other kinds. Power 
resistors, which are basically_like regular 
resistors, only bigger, can assume several forms. 
Some look just like their miniature cousins, 
but they may be anywhere from three or four 
to 50 times their size! Some power resistors, 
though, are rectangular white or yellow things 
with the value printed (not color-coded) on 
one side. Often, another side will have a sandy 
appearance. Now and then you may run into 
metal-encased resistors, some with heat- 
sinking fins. Whatever the style, you should 
always attempt to replace such a resistor with 
a matching type. In particular, some power 
resistors are of the “composition” type, which 
are made from ground powder. Others are 
“wirewound” types, which are really small 
coils of high-resistance wire. The wirewound 
parts can handle a lot of heat, and thus a lot of 
current, in a small package. But, like all coils, 
they have some inductance, which can cause 
problems in AC circuits, especially at radio 


ll 


Figure 1, Power resistors may look like regular hot- 
dog-shaped carbon/composition types, or they may be 
wirewound like the one on top. 
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frequencies. So, you want to be particularly 
careful never to replace a composition resis- 
tor with ‘a wirewound part. 

Included in the resistor category are poten- 
tiometers and trimpots. Potentiometers are the 
variable resistors commonly used for volume 
and squelch controls. A typical “pot” has a 
resistive coating which runs in an arc between 
the two outer leads. A wiper arm, connected 
to the center lead, makes point contact with 
the coating. As you turn the control, the wiper 
sweeps over the coating, changing the resis- 
tance between the center lead and the outer 
leads. The closer the contact point comes to 
one of the leads, the lower the resistance 
between the center lead and the one being ap- 
proached. At the same time, the resistance from 
the center lead to the now-distant end goes up. 

Like power resistors, pots can come in 
composition and wirewound varieties, and you 
shouldn’t try to interchange them. The reason’s 
the same: The wirewound ones have signifi- 
cant inductance. 

Trimpots are just small potentiometers, and, 
although they can assume various forms, they 
work exactly the same way. Most trimpots are 
round, with a screwdriver adjustment in the 
middle. Usually, the available arc of rotation 
is about 250-300 degrees. Some trimpots, 
though, can be little rectangles which have a 
small adjusting screw, often on one end. These 
are multi-turn trimpots, which require the screw 
to be turned many times in order for the wiper 
to go all the way from one end to the other. 
That arrangement allows for very fine preci- 
sion in the setting of the resistance value. If 
the manufacturer went to the trouble and 
expense of using a multi-turn trimpot, there 
must have been a good reason for it. So, don’t 
replace one with a garden-variety trimpot; get 
another high-precision unit. They aren’t very 
expensive. I’ve never seen a wirewound 
trimpot, although I suppose they may exist. 
Generally, though, the inductance issue doesn’t 
exist with trimpots. 

C (capacitors): There are more kinds of 
capacitors than I have room to discuss, but 
many types are fairly obscure; most of the time 
you’ ll see the same few varieties over and over 

again. Let’s look at the 
( 
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with the plastic covers 
and the + or - markings 
are electrolytic capac- 
itors. The name comes 
from how they’ re con- 
structed. In order to get 
lots of capacitance in a 
small package, an elec- 
trolyte chemical is used. 
The overwhelming char- 
acteristic of an elec- 
trolytic cap. is its po- 
larized nature. You must 
connect the voltage up 
with + to + and - to - or 
you Il destroy the cap. 
In fact, if you run across 
a broken rig which you 
know has been con- 


\ 


nected to its power supply backwards, be on 
the lookout for shorted electrolytics. Any 
connected directly across the incoming 
power are very likely to be ruined. When 
replacing electrolytic caps, be absolutely 
certain that the rated voltage of the new cap is 
as high or higher than the rating on the origi- 
nal one. Just as with reversed polarity, too much 
voltage will destroy an electrolytic. 

A special form of the electrolytic is the tan- 
talum capacitor. Tantalum caps are very small 
for their capacitance, even much smaller than 
regular electrolytics. Most tantalum parts have 
no real cases. Rather, they’re dipped in an 
epoxy of some sort. So, they look like bright- 
ly colored, somewhat irregularly shaped droplets 
with wires coming out the bottom. Tantalums 
are very prone to shorting out, especially when 
reverse voltage or overvoltages are applied. 
I’ve even seen them blow themselves in half! 
So, keep an eye out for bad ones. Always 
replace a tantalum with another tantalum; they 
have important characteristics which ordinary 
electrolytics can’t duplicate. 

Larger, greenish, dipped capacitors with 
squarer shapes usually are plastic types. They 
may be mylar, polystyrene or some other 
material. They have much smaller capacitance 
values for their size than do tantalums or oth- 
er electrolytics. Plastic caps are hard to kill. 
They’ re usually rated for 50 volts or more, and 
they have no polarity requirement. Generally, 
I assume these caps are good unless I see some 
clear sign of a bad one, such as physical 
distortion or measurements indicating a short. 
The exception is in some old equipment from 
the 1960s and early ’70s, because some of the 
early caps of this type did have some problems. 
With modern gear, though, plastic caps are 
pretty reliable. You may come across some larg- 
er, box-shaped caps with square edges. Those 
are also plastic and should give little trouble. 

Brown, coin-shaped capacitors are made 
from ceramic materials. Usually, their capac- 
itance is 0.1 uF or less. They almost never go 
bad. I’ve only seen maybe two or three dead 
ones in my 30 years of electronicking. Gener- 
ally, if it ain’t physically broken, don’t worry 
about it. If you do replace one, though, be 
extra careful about the temperature coefficient, 
which is the direction and amount of drift with 
change in temperature. In particular, if the cap 
says NPO on it, be sure to replace it with 
another NPO type. NPO stands for “negative- 
positive zero,” and it means the cap won’t drift 
in either direction as its temperature changes. 
You’ll find NPO caps in frequency-sensitive 
applications such as VFOs, IF stages and 
other tuned circuits. 

Like resistors, capacitors can be variable, 
too. The main use for a variable cap is to tune 
a circuit to a particular frequency. There are 
big variable caps and there are trimcaps. The 


Figure 2. An assortment of 
potentiometers. 


big ones find use primarily as radio tuning 
controls. At least, they used to; many modern 
radios use digital frequency synthesis, so they 
don’t need tuning caps. 

The big variables can have air dielectrics 
(the material between the plates) or plastic 
dielectrics. Air units have the best temperature 
stability, so you should avoid using a plastic 
cap where an air cap was specified. Trimcaps 
are nearly always plastic or ceramic, although 
I have seen an air-dielectric trimcap once or 
twice. In any event, bad trimcaps are rare. When 
they do cause trouble, the usual reason is poor 
contact between the rotary half and its stationary 
connecting point. I’ve never had much luck 
fixing them; replacement is the best policy. 

There are lots of other kinds of caps, but 
we’ ve covered most of the ones you're likely 
to see. Next time, we’ll get into other kinds of 
parts. Until then, take an old transistor radio, 
tape recorder or other expendable gadget, open 
it up, and try to identify as many parts as you 
can. The better you get at it, the more that pre- 
viously incomprehensible pile of parts will 
start to make sense. 73 from KB1UM. 


Figure 3. Various capacitor types: (a) two-gang air-variable; (b) tubular; 
(c) tantalum; (d) trimmer; (e) electrolytic; and (f) disk ceramic. 


A Multiband Wire Delta Loop 


Wire antennas are among my favorites 
because they are low-cost, reasonably well 
behaved, and can easily be erected and then 
torn down as the experimenting urge hits. 
Alternatively, if the urge to experiment is not 
something that hits you very often, or if you 
prudently lay down and let it pass when it does, 
then wire antennas are still (normally) easy to 
erect and are reasonably robust against the 
elements . . . so they last a long time with 
reasonable maintenance. As might be expect- 
ed of a column that deals with antennas, etc., 
we take a look at quite a few wire antennas 
over the course of time. 

This time, we are going to look at a multi- 
band delta loop based on the G4ABS design 
published by the Radio Society of Great Britain 
(RSGB). Incidentally, if you are “into” wire 
antennas, RSGB publications have quite a few 
rather interesting designs. RSGB books are 
reasonably priced, even though imported. This 
month’s antenna works on 3.5,.7,-14 and 28 
MHz, and is constructed of #14 antenna wire 
and a 33-foot piece of either 300 ohm or 450 
ohm twin-lead transmission line. 

Figure 1 shows the multiband delta loop 
antenna. There are four sections to this anten- 
na. Two sloping side sections are made of #14 
antenna wire, and are 33-feet long. The top 
section is 32 feet of #14 antenna wire, but is 
cut in the center to form two 16-foot sections. 
Hanging from the center of the top section is 
a vertical section made of twin-lead transmis- 
sion line (33 feet). 

The two sloping side sections and the 
vertical section are brought to a connector 
board made of an insulating material such as 
ceramic, Plexiglas or even dry wood (if it can 
be kept dry and low power levels are used). 
We will take a look at the connection schemes 
for the different bands in a moment. 


Figure 2. Connection schemes for band changing. 
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The antenna is sup- 
ported in a manner 
similar to a dipole or 
any other wire an- 
tenna. The cut at the 
center of the top sec- 
tion and its connec- 
tions to the vertical 
section are support- 
ed by an end insula- 
tor. The ends of the 
top half sections are 
supported by end in- 
sulators and ropes to 
nearby structures, just 
like a dipole. In some 
cases, a 33-foot or 
higher wooden mast 
might be used to sup- 
port the center of the 
top section. In that 
case, the vertical sec- 
tion can be tied to it, 
improving its me- 
chanical support. In 
addition, the connec- 
tions board (used for 
band changing) can 
be mounted close to 
its base. . 

Figure 2 shows the 
connections scheme 
to make the antenna 
work on the four dif- 
ferent bands (which, you will undoubtedly no- 
tice, are the harmonically related HF bands). 
All connections go to stand-off insulators, la- 
beled A, B, C, D, E and F. The cheapest way 
to use these connection points is to manually 
connect a shorting wire between the appro- 
priate terminals. People with a bit more $$$ 
to spend might want to get some coaxial re- 
lays, RF relays or vacuum relays in order to 
perform the switching. 
For very-low-power ap- 
plications, the connec- 
tors can be five-way 
binding posts that ac- 
cept a banana plug. The 
shorting could be done 
with short (very short!) 
pieces of wire tipped at 
each end with the ba- 
nana plugs. The con- 
nections scheme: 

1. To make the an- 
tenna work on the 75/80 
meter bands (3.5-4.0 
MHz), short B-C, A-E 
and D-F. 

2. To make the an- 
tenna work on 40 me- 
ters (7.0-7.3 MHz), short 
B-A-E and C-D-F. 

3. To make the an- 
tenna work on 20 me- 
ters (14.0-14.35 MHz), 
short B-E and C-F. 

4. To make the an- 
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tenna work on 10 meters (28-29.7 MHz), short 
A-E and B-F. 

My impression of the multiband delta loop 
is that it works about as well as a dipole, and 
is generally bidirectional. However, the pat- 
tern does seem to change considerably from 
band to band (which is to be expected), I don’t 
want to say much about how it changes be- 
cause propagation effects are so different on 
the four bands that it would take a very long 
time of observing signals to get a good idea of 
what the pattern looks like. Any statement 
about patterns, other than it appears to change 
from band to band, would be pure .. . uhhh 
... feldergarb. 


Report from an Eclipse Observer 


There was an annular solar eclipse on 10 
May 1994 visible over a wide swath of North 
America. During an eclipse, the sun’s energy 
no longer reaches the earth (for a brief peri- 
od), so ionospheric ionization levels begin to 
deteriorate. The D-layer of the ionosphere tends 
to be most affected because air density there 
is high, so ions tend to recombine more rapid- 
ly once the solar energy source is dark. 
Gordon Hayward VE3EOS sent me a report 
of his observations. He monitored 5 MHz WWV 
because 5 MHz is a band seriously affected by 
the D-layer activity. He noted that the post- 
sunset signal levels of WWV rose 38 GB at his 
Ontario QTH, and then fell back down to base- 
line post-sunrise. During the eclipse he noted 
a 4-5 dB increase for the short period that the 
eclipse ground track was about midway 
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Figure 1. Multiband delta loop antenna for 3.5, 7, 14 and 28 MHz. 


between Fort Collins, CO, and his QTH (about 
1700 UTC). A more complete report of this 
effort, plus information on hearing Jupiter’s 
natural radio signals, can be found in my 
column in 73 magazine. 

The eclipse experiment showed that 
amateur radio operators and shortwave listen- 
ers can do a lot of “amateur science” with their 
radio equipment. Most of these activities 
are propagation and natural radio signal 
observations. Many, perhaps most, can, like 
that of VE3EOS, be done solely with a radio 
receiver. 

Some activities are: 

1. Monitoring solar activity for sudden 
ionospheric disturbances in both the HF band 
and the very-low-frequency (VLF) band 
(20-40 kHz). 

2. Making daily measurements of signal 
strengths of standard stations such as WWV, 
WWVH or WWVB. 

3. Listening and recording signals from 
Jupiter (found in the 18-24 MHz region). 

4. Monitoring radio sources outside the 
solar system on microwave bands. 

5. Hunting for “whistlers” (i.e. electromag- 
netic radio waves in the | to 10 kHz region). 

If you are interested in these activities, I 
have a bibliography of published sources on 
these signals, and information on how to mon- 
itor them. If you want a copy, send me a self- 
addressed stamped #10 business envelope, and 
I’ll send you a copy of the bibliography. By 
the way, the envelope should have two 29-cent 


stamps on it. PRE | 
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QRP Solar Power 
Mike Bryce, 2225 Maytiower NW, Massillon, Ohio 44647 


For the last several months we’ ve been 
looking at how our receivers work. Start- 
ing this month, we’ll take a peek inside a 
transmitter or two. 

At first, you might think a transmitter 
would be extremely complex when 
compared to a receiver. But guess what! 
The opposite is true! In fact, you’ll find 


Crystal 
oscillator 
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magic 
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more hams building their own transmitters 
than building receivers. Small low-power 
transmitters for the QRP (low-power) op- 
erator are sometimes nothing more than a 
crystal oscillator coupled to an antenna! 
A trip to your local Radio Shack store 
will yield all the parts necessary to build a 
low-power transmitter for the 80 meter CW 


Predriver 


Transistor 
switch 


band—including the crystal! Let’s look at 
how we can take a spoonful of parts and 
create an honest-to-goodness ham trans- 
mitter. 

If you think of a transmitter as a back- 
wards receiver, you’re on the right path. A 
transmitter takes a very weak (microvolts) 
signal and amplifies it up to several watts 
of RF in a QRP transmitter. Our receivers 
take this 2 watts or so of RF from the air 
(microvolts) and amplify it up to speaker 
level, about a watt or two. 


Stage One 


The first stage you’ ll encounter, in either 
a home-brew transmitter or the newest 
creation from Japan, is a crystal oscillator. 
Even in the microprocessor controller rigs 
today, the output going to the antenna is 
based on a crystal oscillator located some- 
where inside the rig. In our example Ill 
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Figure 1. Block diagram of a simple CW transmitter. 


avoid confusion by just starting out with a 
simple single-crystal oscillator. 

If you recall the chat we had about os- 
cillators, you’]] have a much easier time 
understanding how they work. I won’t go 
into their operation again here. All we re- 
ally need to know is that. the oscillator con- 
trols the transmitter’s frequency. This os- 
cillator may be a single crystal or a Hart- 
ley oscillator used in a VFO. . 

What type of oscillator is kinda up to the 
designer. Most of the QRP transmitters use 
some form of Pierce or Colpitis oscillator. 
They’re easy to build and get going with- 
out too much hair-pulling. Pll show you a 
different scheme later on as we proceed 
through the stages. 

In our example, let’s say we use a sim- 
ple Pierce oscillator and a crystal. Opera- 
tion, by design, is simple. The oscillator 
runs at the crystal’s frequency. But, there 
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is very, very little power generated. We 
need to amplify this micro-power stage 
next. Of course, the best way to do this is 
with an amplifier. But wait! You don’t want 


_ to do that just yet. If we add an amplifier 


MERE OS EES ea 


right onto the output of our oscillator we 
can load the oscillator down, causing it to 
stop oscillating or to distort its waveform. 
A much better way to accomplish this task 
is with a buffer stage. 


The Buffer 
A buffer is really an amplifier, but with 


no gain. This is sometimes known as uni-. 


ty gain. The purpose is to add a stage to 
buffer the output from the input of the next 


_ Stage, usually an amplifier. This buffer has 


no gain, as I said, but acts as an impedance 
matching network between the two stages. 
Since there is no gain, what you get in one 
end is the same level on the other end. 
The idea is to pick off from the oscilla- 
tor as little energy as you can. This will pre- 
vent the next stages from pulling the os- 
cillator (when an oscillator is pulling dur- 
ing keydown the result is chirp). 
Depending on the engineer, you can use 
several methods to tap off the oscillator. 


_ By far the simplest is to use a very small 
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value capacitor to couple RF from the os- 
cillator into the buffer. You can also use 
tuned circuits if you wish. 


The Predriver 


After the buffer, the next stage is an 
amplifier. Here the signal from the buffer 
will be increased, but not too much. You 
don’t want to have too much gain in an 
amplifier. Remember, oscillators don’t and 
amplifiers do, when it come to building a 
stable amplifier. Having too much gain in 
one stage makes that stage very hard to 
keep stable. You sure don’t want your am- 
plifier to begin acting like an oscillator! 

In our example, this low-level amplifier 
makes a perfect place to insert a keying 
circuit. We could have just keyed the 
oscillator on and off at the source, but that 


™PCRIPHEY ine. 
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introduces chirp, clicks 
and other critters on 
our signal. Here, by us- 
ing a PNP transistor, 
we can control the key- 
ing of our transmitter 
by turning the voltage 
on and off, following 
our keying. This way, 
the oscillator runs all 
the time and is very sta- 
ble, with no chirp, 
clicks, or buzzes. There 
is one drawback to this, 
however. You must turn 
off the transmitter’s os- 
cillator so you can hear 
the other station in your 
receiver. If not, all 
you'll hear is your own 
transmitter’s oscilla- 
tor! 

Our keying transis- 
tor is very simple. The 
base of the transistor is 
connected to your key. 
This can be either an 
old straight key or your 
computer interface. When the base is pulled 
to ground, the transistor turns on. This 
allows the VCC to pass through to the 
collector of the amplifier’s transistor. Since 
this transistor is now on, the amplifier boosts 
the output of the oscillator and sends the 
increased signal to the next stage: the 
driver. 


The Driver 


The driver stage is very important to our 
transmitter. Here the still rather feeble 
signal is coupled from one stage to the 
other by a capacitor. Although you can use 
any other method of coupling RF from one 
stage to another, most QRP transmitters use 
this capacitor from the buffer to the driv- 
er. The driver stage usually has much more 
gain than the previous amplifier. 

The driver stage also provides several 
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and ON. 


other important functions. First, this stage 
is tuned to our operating frequency. By 
using a tuned circuit here we can get 
maximum output from our oscillator. We 
tune the driver to pass only the desired fre- 
quency, and no others. 

Sometimes, depending on the designer, 
the driver is keyed instead of the proceed- 
ing stage. The keying works the same way 
in either case. The driver will demand more 
current, and therefore require a bit heavier 
keying transistor. 

The driver also serves to match the 
impedance between the collector of the 
driver transistor and the base of the power 
amplifier (PA) transistor. This matching is 
necessary to allow maximum energy to 
reach the PA transistor. It also improves the 
efficiency of our transmitter. We don’t want 
to lose valuable energy in the driver. 
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Figure 2. Schematic featuring a PNP keying transistor for switching the CW transmitter OFF 


The block diagram (Figure 1) and schemat- 
ic (Figure 2) show the flow of RF from one 
stage to another. There’s not enough in- 
formation here to build your own trans- 
mitter. We wil] be building a QRP trans- 
mitter, however. It will be able to operate 
on the 40 or 30 meter CW band. Our trans- 
mitter will produce about 2 watts, so it falls 
into the QRP category. Of course, we’ll use 
a PC board and I'll try to put some kits to- 
gether for those with shallow junk boxes. 
I don’t know the final price yet as I’m still 
working out the details of the circuit. 

But don’t miss next month. I'll finish up 
the transmitter with the PA stage and the 
output filters. I also promise that you won’t 
need your 59-function scientific calculator 
next month. In fact, leave your calculator 
in the drawer and start rooting through your 
junk box for pieces parts! 
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Easy Weather Facsimile From 
Your Computer 


If you own a laptop or home computer, there 
are inexpensive $100 weather facsimile pro- 
grams which give you all the software and hard- 
ware necessary to pull in crystal-clear satellite 
photos and weather maps. You will need a high 
frequency shortwave receiver and a simple 
dipole antenna to pull in the weather pictures. 

Government, military, and private shore sta- 
tions send out weather facsimile broadcasts 
throughout the day and night on the following 
frequencies: 

Navy broadcast, Cutler, Maine: 10,863.1 kHz 
daytime 

3,355.1 kHz USB nighttime 

8,078.1 kHz USB intermittent schedule 

15,957.1 kHz USB intermittent schedule 

20,013.1 kHz USB intermittent schedule 

Since the Navy is pulling back on their sched- 
uled weather FAX broadcasts, the National 
Weather Service will expand the Boston weath- 
er facsimile transmissions on the following fre- 
quencies: 

3,240.6 kHz, USB, nights 

7,528.1 kHz, USB, days 

Along the West Coast, the National Weath- 
er Service has also expanded weather facsimi- 
le transmissions on the following frequencies: 

4,344.1 kHz, USB, nights 


; . 
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now 
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8,680.1 kHz, USB, days 

12,728.1 kHz, USB, days 

17,149.3 kHz, USB, days 

22,527.0 kHz, USB, days 

For the Gulf of Mexico, weather facsimile 
broadcasts may be received on 6,850.1 kHz and 
9,155.6 kHz during the day and evening hours 
from powerful public coast station WLO. 

The United States Air Force weather fac- 
simile broadcasts may be tuned in on 5,094.1 
kHz, 6,902.1 kHz, 10,574.1 kHz, and 19,324.1 
kHz both days and evenings. 

To pull in these powerful weather facsimile 
broadeasts, all you need is a simple shortwave 
receiver or a ham set with general-coverage re- 
ceive capability. Switch the ham set to upper 
sideband on ail weather facsimile signals. On 
the little shortwave portable receiver, switch on 
the “BFO” beat frequency oscillator or, if it has 
selectable sidebands, choose USB. Most portable 
shortwave receivers in the $175 category and 
up offer SSB reception with VFO or selectable 
SSB filters. The very inexpensive shortwave 
receivers only pick up AM, and they cannot re- 


_cover the audio from a weather facsimile trans- 


mitting station. 

An external antenna is necessary with either 
the little shortwave set or a ham set. Shielded 
coaxial cable is absolutely essential to mini- 
mize the interference from your computer jump- 
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Photo B. Receive weather fax imagery on your laptop computer. This is the 
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type of image your computer can display when hooked into the right receiver 
set and software. 


ing over to the nearby shortwave set. A simple 
dipole separated at least 30 feet away from your 
reception area will do the trick nicely. 

The sound you will hear of a weather fac- 
simile transmission is a twice-a-second sweep- 
ing tone that varies in pitch to vary the 17 shades 
of gray getting painted digitally on your screen. 
The output of your shortwave receiver or ham 
set speaker jack is connected to an analog-to- 
digital COMM port plug which simply hooks 


up to the RS-232 serial input of your comput- | 


er. The demodulator is powered by the com- 
puter, and the plug will not occupy any addi- 
tional card slots. You don’t even need to open 
up your computer to match the DB25 plug and 
cable assembly between the computer and your 
shortwave set. In the worst case, you will need 


Photo A. A small worldwide ham set or shortwave receiver can turn your computer into a weather chart monitor. 
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an additional 9-to-25-pin adapter that may be | 


necessary for laptop computers. 
What You Need 


Two companies offer $100 (approximate) 
weather facsimile programs including hardware 
and software: 

Advanced Electronic Applications 

2006 196th St. SW 

Lynnwood WA 98036 

(206) 774-5554; (800) 432-8873 


Software Systems Consulting 

615 S. El Camino Real 

San Clemente CA 92672 

(714) 498-5784; Fax (714) 498-0568 

Each of these excellent weather facsimile 
systems uses a Windows type of presentation, 
and both require a minimum computer system 
setup: 

IBM PC or compatible 

MS DOS Version 2.1 or higher 

640K RAM 

Serial port 

Video display CGA, EGA, VGA, or Super 

VGA 

No printer required! Images are stored in 16 
or 256 gray levels at a resolution of 640 X 800 
or 1200 X 3200. Higher resolution modes will 
require an 80386 or 80486 processor and a min- 
imum of 2 meg memory. 

The weather facsimile imagery sent out on 
the shortwave frequencies is 80 percent weath- 
er charts and chart forecasts, and 20 percent 
satellite imagery only an hour or two old. Satel- 
lite imagery features geographic state bound- 
ary overlays, so you always know what you are 
looking at. In other words, all of the charts you 
receive have been specially formatted by the 


National Weather Service for easy at-home in- 


terpretation. 
Best of all, you won’t need to invest in ex- 


pensive downconverters, tracking programs, or — 


other high-tech peripherals to get started in 
weather facsimile reception. And if the weath- 
er facsimile bug really bites you, then you can 


get into more high-tech reception methods of : 


down-linking the satellite imagery direct, su- 
perimposing your own state grids, and things 
like that. But for the beginner, these $100 pro- 
grams and a little shortwave set with an outside 
antenna is all you need to turn your ham and 
computer station into a powerful weather fac- 


simile forecast office! You can read the charts" 


out on color or mono CRT, or watch them come 


across your LCD laptop screen. The broadcasts _ 


are out there, free of charge, so tune in with this. 
simple software and hardware. 
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Tips for Delivering a Successful 
Workshop 


If you are an active instructor, classroom 
teacher, or recruiter for amateur radio, you 
already know the value of addressing large 
groups of people with “your message.” 
Having taught “Introduction To Amateur 
Radio” to thousands of middle school 
children through the years on Staten Island, 
New York, I’ve gotten my fair share of pub- 
licity in the local media about the exciting 
work the students have been involved with 
via the radio. The local cable company as 
well as the local newspapers love to do 
stories about the kids being able to speak 
live with astronauts, the kids helping out in 
community events with their radios, and the 
proven positive influence of radio on the 
students’ educational pursuits. 

I was recently asked to give a workshop 
in our school district for other teachers who 
were looking to get new ideas to enrich their 
own curricula. I’ve done many of these kinds 
of presentations before, and I’ ve developed 
my own checklist and guidelines to ensure 
a successful outcome. No matter what the 
group, there are certain basics that should 
be thought out ahead of time to optimize 
your effectiveness. 


Know Your Audience 


Firstly, you must always be aware of the 
general make-up of your audience; i.e., teach- 
ers, instructors, parents, teen-agers. Have a 
clear perception of what your goal for the 
workshop will be. Anticipate the needs of 
the people in attendance. Why are they there? 


what's 
next 


by Carole Perry WB2MGP 


What do they hope to gain from listening to 
you? Most importantly, your opening 
remarks should tell the group exactly what’s 
in it for them. 

There are 6 “‘P’s” for you to keep in mind 
for making an effective presentation . . . Prop- 
er Preparation and Practice Prevent Poor 
Performance. 

If your group is a relatively small one 
(under 25 people) like the teacher workshop 
I recently conducted, you might consider an 
introduction of each participant. I went around 
the room and got everyone’s first name and 
had them explain exactly what age group 
and curriculum they were teaching. This 
technique makes the group feel more at ease, 
and gives you the clues you need for how to 
direct your remarks. Remember, they always 
want to know, ““What’s in it for me?”” Your 
introductory remarks should now be geared 
specifically to the needs of the group and 
what you intend to show them. 


Get Them Excited 


To be effective, your opening remarks 
should develop rapport, gain everyone’s 
attention, and establish focus. Nothing can 
ever beat the effectiveness of an enthusias- 
tic speaker. To best prepare your audience 
for learning, you should generate excitement 
and interest in your very first statements. 

I always come prepared with lots of hand- 
outs. There is a plethora of materials avail- 
able for teachers who are using ham radio 
in the classroom. In advance, I have the ap- 
propriate number of interesting articles and 
informative bulletins run off for distribution. 
Teachers love to get reading material, and 


Photo B. Seventh-grader Sam Panensky demonstrates “how to build a 
battery” for extra credit in science. 


Photo A. 


everybody likes to leave a seminar with some- 
thing in their hands for future reference. 

The body of your presentation should both 
provide and elicit information. Various skills 
should be demonstrated whenever possible, 
along with teaching concepts. Participants 
should be actively involved in your presen- 
tation. Be sure to allow time after each ma- 
jor concept is presented to have discussion 
and questions. I always try to remember to 
reinforce the theme of assistance and 
support. No teacher has to reinvent the wheel 
at this stage of the game. Any teacher who 
is considering bringing ham radio into the 
classroom to any degree can rely on help 
from’ national organizations, local radio clubs, 
other teachers who have proven track records 
with using radio in school, magazines, and 
national school nets. 

The conclusion of your presentation should 
highlight the essential learnings, and sum- 
marize the central concepts and themes. 
Allow time for the group to “pull it all to- 
gether.” Encourage action planning with the 
members of your audience. Let them leave 
with the knowledge of what they must do 
next to implement their goals. Describe the 
appropriate follow-up support opportunities. 


Photo C. Seventh-graders Brian Carew and Robert Giarratano display a 


Bring photos of kids having fun with ham radio in the classroom. 
Have them on display for the teachers to see. 


Allow time for the group to give you feed- 
back, either verbally or-with evaluation forms. 
Lastly, promote a positive feeling of closure. 


Provide Lesson Plans 


The group I last spoke to consisted of mid- 
dle school teachers from various disciplines. 
There were social studies, language arts, 
foreign language, special education, and 
science teachers in attendance. When doing 
my preparation work for the seminar, I 
composed lesson plans for sample enrich- 
ment lessons in each of their subject areas. 
They loved the idea of being given custom- 
made lesson plans. 

I included the following items in each 
lesson plan: the name of the subject area, the 
objectives of the lessons, the materials need- 
ed for the lesson, the motivation, the lesson 
development and procedures, good key 
questions, and follow-up activities includ- 
ing evaluation ideas. 

The more you tailor your workshop to the 
specific needs of your participants, the 
better your presentation will be. After you’ ve 
done everything possible to make sure that 
your group has fun with your material, don’t 
forget to have a great time yourself. 


ee 


social studies project created after a radio contact. 
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Radio Fun 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try and dump it, but you know 
you'll get a far more realistic price if you have it out where 30,000 active ham potential buyers can see it, rather than the few 
hundred local hams who come by a flea market table. Check your attic, garage, cellar, and closet shelves and get cash for 
your ham and computer gear before it's too old to sell. You know you're not going to use it again, so why leave it for your wid- 


ow to throw out? That stuff isn't getting any younger! 


The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for individual (noncommercial) ads, 
and 80 cents a word for commercial ads. Don't plan on telling a long story. Use abbreviations, cram it in. But be honest. There 
are plenty of hams who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a check or your credit card num- 
ber and expiration. If you're placing a commercial ad, include an additional phone number, separate from your ad. This is a 
monthly magazine, not a daily newspaper, so figure a couple of months before the action starts; then be prepared. If you get 
too many calls, you priced it too low. If you don't get many calls, too high. 

So get busy. Blow the dust off, check everything out, make sure it still works right, and maybe you can help make a ham 
newcomer or retired old-timer happy with that rig you're not using. 

Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, Peterborough NH 03458, and get 


set for the phone calls. 


The Deadline for the October 1994 Flea Market 
is July 21, 1994. 


MINIATURE POLICE RADAR TRANSMITTER 
one mile range, $41 assembled, $31 kit. 9025 Cold- 


water Rd., Building 100A, Fort Wayne IN 46825. 
RF251 


AMIGA, MACINTOSH, ATARI XL/XE/ST Ama- 
teur Radio PD Software $4.00 disk. Two-stamp SASE 
brings catalog. Specify computer! KINETIC DE- 
SIGNS HAMWARE Box 1646, Orange Park FL 
32067-1646. RF266 


QSL SAMPLES- 50 cents. SAMCARDS, 48 Monte 
Carlo Dr., Pittsburgh PA 15239. RF275 


GOOD DX LOCATION on the second highest hill 
on the East Coast. Four bedroom yellow brick house 
overlooking Sandy Hook Bay, 65’ military type tow- 
er. Call (304)462-5575. RF315 


LET ME SHOW YOU the tips and techniques of am- 
ateur astronomy. CLEAR SKIES QUARTERLY 
NEWSLETTER, $19.00. MC/VISA/AMEX. (800)501- 
3003. RF330 


IBM SHAREWARE! Huge selection! $1.00 Disk! 
35 cent Specials! Catalog $1.00. PMA-RF, Box 2424, 
Scottsdale AZ 85252. RF360 


CUSTOM MADE-HAND TOOLED Leather prod- 
ucts with your initials, name, call letters. Photo’s & 
estimates available. Key rings, wallets, belts, purses, 
hanging signs, specialty items. GREAT GIFT. 
LEATHER & WEST, 67 Causeway Rd., West Swanzey 
NH 03469. (603)352-6256. 9-4 pm. M-F ET.RF370 


MAHLON LOOMIS, INVENTOR OF RADIO; by 
Thomas Appleby, (Copyright 1967). Second printing 
available from JOHAN K.V. SVANHOLM, N3RF, 
SVANHOLM RESEARCH LABORATORIES, P.O. 
Box 81, Washington DC 20044. Please send $25.00 
donation with $5.00 for S&H. RF445 


GET YOUR “FCC COMMERCIAL GENERAL 
RADIOTELEPHONE LICENSE”. Electronics Home 
Study. Fast, inexpensive! “Free” details. COMMAND 
PRODUCTIONS, D-175, Box 2824, San Francisco 
CA 94126-2824. RF460 


KIT BUILDERS Announcing a NEW, SYNTHE- 


SIZED qrp Transmitter/Transceiver, the ARK4. Get 
on the air for only $99.95! (Transmitter Kit only) Buy 
as little or as much as you want. Full Transceiver Kit 
wi/case only, $199.95. One board, no wiring. top qual- 
ity components & PCB. GUARANTEED TO WORK. 
For info send SASE; Call/write: S & S ENGINEERING, 
14102 Brown Rd., Smithsburg MD 21783; (301)416- 
0661. RF465 


SEND US YOUR QSL CARD and we’ll enlarge and 
transfer it in original color to a quality T-Shirt. Only 
$12.95 + $3 S/H. Available in S. M, L. XL. and XXL 
(XXL add $2). Cashiers Check/MO/Cash or Person- 
al Check. Finest quality. satisfaction guaranteed. PER- 
SONALIZED PHOTO, P.O. Box 370244. Dept. RF, 
West Hartford CT 06137. (203)233-7277, FAX (203)236- 
3719. RF565 


PRINTED CIRCUIT BOARDS for projects in 73, 
Ham Radio, QST, ARRL Handbook. List. SASE. FAR 
CIRCUITS, 18N640 Field Ct., Dundee IL 60118. 
RF595 
HR2510, RCI2950, CONNEX 3300. COBRA 148, 
GALAXY SATURN, plus many more kits to increase 
your modulation, $19.95. (800)536-0109. RF615 


WANTED: BUY & SELL All types of Electron Tubes. 
Call (612)429-9397, Fax (612)429-0292. C & N ELEC- 
TRONICS, Harold Bramstedt, 6104 Egg Lake Road, 
Hugo MN 55038. RF620 


VHF-UHEF-SHF Large SASE. VHFer P.O. Box #685, 
Holbrook AZ 86025. RF660 


FOR SALE: 3 HALLICRAFTERS RECEIVERS 
SX-71 less cabinet and speaker; Sky Champion com- 
plete: both $100.00 each. $53, $75.00. New tubes, 
$5.00 each. Insurance and postage prepaid. No cata- 
logs, staté needs. Please send something to help with 
expenses. In 1993 I built my first Short Wave Re- 
ceivers. can I help you with yours? George E. Hoadley 


W8MTJ, GEORGIES’ ELECTRONIC SHACK, Z; 


956 Miller Ave., Newark OH 43055. RF665 
FREE: Ham Radio DX Gospel Tracts, SASE: NIGDP, 
RAR-OFC, P.O. Box 8, Harmony ME 04942.RF680 


JOIN TAPR—TUCSON AMATEUR PACKET 
RADIO Support the development of new communi- 
cations technology. Benefits: newsletter, software/share- 
ware, discount on kits and publications. $15/year, 
Visa/MC accepted. When joining, mention Radio Fun, 
receive Packet Radio Info booklet ($7 value)! (817)383- 
0000. Mail: 8987-309 E. Tanque Verde Rd. #337, Tuc- 
son AZ 85749-9399. RF785_ 


OVER 3500 AMATEURS WORLDWIDE ARE 
USING BANDMASTER Quad Antennas. Discover 
why. Free catalog. AAE, 3164 Cahaba Heights Rd., 
Birmingham AL 35243. (205)967-6122, (205)970- 
0622 FAX. RF790 


HUNTINGTON HAMFEST ‘94 August 13th. start- 
ing at 8 a.m. at the Civic Center, Huntington WV. Fo- 
rums. license testing. dealers, flea market & more. 
Handicapped accessible. All are welcome. RF875 


HANDY TALKY CASES, black or camouflage. $8.95, 
personalized, $14.95 Desk Stands, $8.95. specify make 
and model, add $8 for S/H. Send SASE for catalog. 
R. Thomson, 165 Wellington St.. Suite 28010, Bar- 
rie, Ontario, Canada L4N 7W1. RF895 


HERO ROBOT AND ROBOTIC EQUIPMENT 
OWNERS, board repairs. IC programming and as- 
sorted pre-programmed Speech Chips. For additional 
requests contact: ELECTRONIC REPAIR, 2927 
East Washington Ave.. Madison WI 53704. (608)249- 
5577. RF920 


FREE HAM GOSPEL TRACTS, SASE, N3FTT, 
5133 Gramercy, Clifton Heights PA 19018. RF960 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


SEP 2-3 


NEW ORLEANS, LA The New Orleans Internat’| DX Con- 
vention will be held at Royal Sonesta Hotel on Bourbon St. Times: 
Fri., Sept. 2nd, | PM-11 PM: Sat.. Sep. 3rd, 8 AM-Midnight. Reg- 
istration deadline is Aug. 15th. For more info, call (504) 283-4143 
days only; FAX (504) 524-2129. Send checks or money orders 
payable to: New’ Orleans Internat’! DX Convention, c/o Michael 
Mayer WSZPA, 5836 Marcia Ave., New Orleans LA 70124. 


SEP 4 


ALAMOGORDO, NM The Alamogordo ARC, Inc. will spon- 
sor VE Exams at 9 AM at the New Mexico State Univ. -Alam- 
agordo, in the Pro-Tech Bldy. 1lectronics Lab, For further info, 
call Ole WASIPS, (505) 437-5896. 


SEP 10 


ERIE, PA “Erie Hamfest ‘94.” sponsored by the Radio Assn. of 
Erie, will be held 8 AM-2 PM at Franklin Twp. Fire Hall. Set-up 
at 5:30 AM. VE Exams at 9 AM at Franklin Center Methodist 
Church. Talk-in on 146.01/.61. Contact Tom McClain N3HPR, 
3954 Solar Dr., Erie PA 16506. Tel. (8/4) 833-1640. 


SEP 11 


BOLINGBROOK, IL The Bolingbrook ARS will hold its 10th 
annual Hamfest/Computer Fair at the Inwood Rec. Center, 3000 
W. Jefferson St. (Rt. 52), Joliet. IL. Time: 8 AM-3 PM. VE Ex- 
ams 9 AM-noon. Talk-in on 147.33(+) kHz and 224.54(-) MHz. 
For details, call (708) 759-7005. 

BUTLER, PA A Special Event will be held at the Butler Farm 
Show Grounds from 8 AM-4 PM. For details, contact Joe Stalh- 
man WA3BVQ, 499 Kiester Rd., Slippery Rock PA 16057. Tel. 
(412) 794-8383, 

DUBUQUE, IA The Great River ARC, lowa Antique RC and 
Historical Soc., and two computer users groups will co-sponsor 
a Hamfest/Radiofest/Computer Expo at the Tri-State Blind Soc., 
3333 Asbury Rd. Time: 8 AM-3 PM. Talk-in on 147.84/.24, Con- 
tact Loren Heber NOYHZ, 9479 Lauderville Rd., Dubuque IA 
52003 or Jerry Ehlers NONLU, 3115 Brunswick St., Dubuque IA 
52001. Tel. (319) 583-1016. 

MONETT, MO The Ozarks ARS Hamfest/Picnic will be held 
at Monett City Pk. Potluck Dinner at 12:30 PM. Talk-in on 146.97. 
Contact Stan KFOKS, (417) 452-3801. 

SOUTH DARTMOUTH, MA The South Eastern Mass ARA 
will hold their 7th annual Hamfest/Flea Market from 8 AM-3 PM 
at the club grounds at 54 Donald St. Talk-in on 147.00/.60. Con- 
tact Michael Enos, P.O. Box 79064, N. Dartmouth MA 02747. 
SUFFERN, NY The ARRL Hudson Div. Convention will be 
held at the Rockland Comm. College Field House, beginning at 
9 AM. ARRL President George Wilson W4OYI, and staff mem- 
bers from ARRL Headquarters, will be among the featured guests. 
Flea Market. More. Talk-in on 147.165/.765. Vendors ONLY may 
call the convention's special Vendor Info Line at (9/4) 426-1488. 


SEP 17 


GONZALES, LA “Gonzales Hamfest ‘94” will be held at the 
Gonzales Rec. Center from 8 AM-3 PM. Sponsor: The Ascen- 
sion ARC. Talk-in on 147.225(+), CTCSS 107.2. Contact George 
Turner KBSEOC, 16179 Galves Ave., Prairieville LA 70769. Tel. 
(504) 622-3598. . apes 


RANDOLPH, VT The Central Vermont ARC will host the “Fall 
Foliage Hamfest/Computer Fair” from 9 AM-3 PM at the Judd 
Gymnasium at Vermont Tech. College. VE Exams at 12:30 PM. 
Forums. Talk-in on 147.09/.69/R. 146.625/.025/R, and 146.52 
simplex. For reservations, make checks payable to: Central Ver- 
mont ARC, and send to Tom Girardi WAIYNU, P.O. Box 261, Wa- 
terbury VT 05676. Tel. (802) 244-7836; or Steve Allen KDIUP, 
RR1 Box 2409, Moretown VT 05660. Tel. (802) 496-7696. 
SCOTTSDALE, AZ The Family AR Event will hold its 2nd an- 
nual event at Rawhide Western Town, 23023 N. Scottsdale Rd. 
RC airplane demo. Weathersat forums, Emergency Ham Radio. 
Activities for children. Swap meet area opens at 6 AM. Exhibit 
hall opens at 9 AM. Contact Len Winkler KB7LPW, P.O. Box 9219, 
Phoenix AZ 85068. Tel. (602) 861-0303. 


SEP 17-18 


VIRGINIA BEACH, VA The ARRL Roanoke Div. Convention 
and Virginia Beach Hamfest will be held at the Virginia Beach 
Pavilion. Large computer exhibit. Major ham radio manufactur- 
ers. Ham radio dealers. For commercial booths, contact Lewis 
Steingold W4BLO, 1008 Crabbers Cove Ln., Virginia Beach VA 
23452. Tel. (804) HAM-FEST. For tickets and tables, contact Man- 
ny Steiner K4DOR, 3512 Olympia Ln., Virginia Beach VA 23452. 
Tel. (804) HAM-FEST. 


SEP 18 


ADRIAN, MI The AARC Hamfest/Computer Show will be held 
at Lenawee County Fairground 8 AM-2 PM. VE Exams; walk- 
ins OK. Talk-in on 145.37(-). Get more details from Greg KZ8X, 
4281 Mohawk Trail, Adrian MI 49221. Tel. (517) 263-1153. 
CLEMENS, MI The 22nd annual L’Anse Creuse ARC Swap 
and Shop will be held from 8 AM-2 PM at L’ Anse Creuse H.S. 
VE Exams at 1] AM. Contact Don Olszewski WASIZV, (8/0) 294- 
1567: Prodigy ID# SSTG41a. Talk-in on the ECHO Rpt... 147.08/.68 
MHz, or on 146.52 MHz simplex. For info, send SASE to Dave 
Herrington N8NLK, 165 Crocker Blvd., Mt. Clemens MI 48043- 
2546. Tel. (810) 465-2797. 

LAUREL SPRINGS, NJ The 46th annual South Jersey RA, Inc. 
HAMfest will be held at Pennsauken HLS. starting at 8 AM. Re- 
serve spaces by contacting Diane Narfis N2LCQ, 17 Roosevelt 
Dr., Laurel Springs NJ 08021. Tel. (609) 227-628]. VE Exams 
on a walk-in basis 9:30 AM until ???. Talk-in begins at 7 AM on 
the day of the event, on 145.290 (-600). 


SEP 25 


ST. PETERS, MO St. Peters ARC Swapfest will be held from 
7 AM-1 PM at St. Charles County Comm, College Campus. 460! 
Mid Rivers Mall Dr. Flea Market. Talk-in on 145.41 MHz and 
444.275 MHz. Contact Jay Underdown WOOGS, 58 Judy Dr. St. 
Charles MO 6330]. Tel. (314) 723-4200. 

YONKERS, NY A Giant Electronic Flea Market, sponsored by 
the Metro 70cm. Network, will be held at Lincoln H.S. on Knee- 
land Ave. from 9 AM-3 PM. VE Exams. Talk-in on 440.425 MHz 
PL 156.7, 223.760 MHz PL 67.0, 146.910 Hz, 443.350 MHz PL 
156.7. Contact Onto Supliski WB2SLQ, (914) 969-1053. 


OCT 1-2 
LOUISVILLE, KY The Greater Louisville Hamfest/ARRL KY 
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State Conv. will be held at the Commonwealth Conv. Center in 
downtown Louisville. Mail requests for tickets or info to The 
Greater Louisville Hamfest Assn., P.O. Box 34444-Q, Louisville 
KY 40232-4444. For commercial spaces, call (8/2) 948-0037; 
Flea Market spaces, (812) 282-4898. 


SPECIAL EVENT STATIONS 


AUG 19-SEP 5 


ISLINGTON, ONT., CANADA Amateur Radio clubs around 
Toronto Canada will operate Station VE3CNE 1400Z-0200Z each 
day as part of the Canadian Nat’l Exhibition in Toronto. Freq.: 
CW - 80 meters: 3.645/.700 MHz: 40 meters: 7.045/.145 MHz; 
20 meters: 14.045; 15 meters: 21.045/.145 MHz. SSB - 80 me- 
ters: 3.745/.865 MHz: 40 meters: 7.065/.235 MHz.: 20 meters: 
14.145/.245 MHz: and 21.345 on 15 meters. Talk-in on 145.410 
MHz. Contact (4/6) 393-6000 for more details. 


SEP 1-5 

MT. PLEASANT, IA Station WOMME will be operated by the 
Mt. Pleasant ARC during the Midwest Old Threshers Reunion. 
Voice and CW operation will be in the General portion of 80-10 
meters. For a QSL, send an SASE to Dave Schneider WDOENR, 
RR3 Box 307A, Mt. Pleasant IA 52641. 


SEP 2-4 


HAGERSTOWN, MD The Antietam Radio Assn. will operate 
Club Station W3CWC to commemorate the 125th Anniversary 
of the birth of Hiram P. Maxim W1AW. Founder of the ARRL. 
They will also celebrate the installation of a brass headmarker at 
his grave site in Rose Hill Cemetery. Operation will be from 1500Z 
Sep. 2nd-0400Z Sep. 3rd: also. 1200Z Sep. 3rd-2400Z Sep. 4th. 
Freq.: CW - 3.640. 7.045, 14.040, 21.040, 28.040. SSB - 3.920, 
7.240, 14.240, 21.295, 28.350 MHz. For a commemorative cer- 
tificate. send your QSL and an SASE to Antietam Radio Assn., 
Attn: Special Event Station W3CWC, P.O. Box 52. Hagerstown 
MD 21741-0052. 


SEP 4 


PANAMA, REP of PANAMA The 23rd Anniversary Contest 
of Radio Club Panama will take place 0001 GMT-2359 GMT. For 
details, contact Radio Club Panama, Anniversary Contest, P.O. 
Box 10745, Panama 4, Republic of Panama. Fax: (507) 26-4477. 
Packet; HP]COO@HP1CDW.#PANCTY. PAN.CEAM. 


SEP 10-11 


NORWALK, CT The Greater Norwalk ARC will operate KAIOFN 
1300Z-2100Z Sep, 10th, and 1300Z-1900Z Sep. 11th, to cele- 
brate the 17th Annual Norwalk Oyster Festival. Operation will 
be in the lower 25 kHz of the General phone band, on 40. 20 and 
15 meters, and on the Novice 10 meter phone subband. For a cer- 
tificate, send a QSL card and 9” x 12” SASE to the Greater Nor- 
walk ARC, 324-7 Main Ave., Box 115, Norwalk CT 06851. 


SEP 12-17 


LINWOOD, NJ The Southern Counties ARA will operate K2BR 
from the Miss America Pageant in Atlantic City (Absecon IS., IO- 
TA: NA L11). Freq.: Phone - 25 kHz inside lower General class 
bandedge; CW - 65 kHz inside lower General class bandedge; Novice 
- 28.100/.500 kHz. Operation will begin 10 AM EST on Sep. 12th. 
QSL - SASE via SCARA, PO. Box 121, Linwood NJ 08221. 


SEP 15-20 
THE NETHERLANDS The Nijmegen RAC will operate Sta- 


tion PA6OMG to commemorate the Sep. 17, 1944 paratrooper ef- 
fort to secure bridges in preparation for the advance of the British 
army over Dutch waterways (Operation Market Garden). PA60MG 
will operate in CW and phone on ull HF bands during the week. 
If possible, WWII radio equipment will be used to make con- 
nections. Send QSL cards to QSL Manager, PAOKHS, NL-Region 
35, via the Dutch QSL-bureau. For local visitors, a 2m and 70cm 
talk-in will be on standby. A QSO with PA6OMG will be valid 
for the Noviomagum Certificate. 


SEP 16-18 


CHARLESTON, SC The Charleston ARS will operate WA4USN 
1300Z-2300Z to commemorate the BOC Challenge 1994-95, a 
single-handed round-the-world yacht race. Freq.: 7.250, 14.045, 


~ 14.250, 21.045, 21.250, Novice CW portion of the 40 meter band, 


and 146.790. All frequencies +/-5 for QRM. 2 meter operation 
on Sep. 17th only. For a QSL. send QSL and SASE to Sheila 
Frank KC4UDD, 614 Longstreet Circle, Summerville SC 29483. 
SEP 17 ; 

NEGAUNEE, MI The Hiawathia ARC will operate W3KGW 


1300Z-2030Z to commemorate the 150th Anniversary of the lo- - 


cating of iron ore on the Marquette Range. Operation will be on 
the General band and on 146.91. Send QSL and SASE to Charles 
Waters, 970 N. Westwood Dr. Ishpeming MI 498-49. Please put 
contact number on envelope. 

PARK CITY, UT The Mercury ARA, in cooperation with the 
Great Salt Lake Council of the Boy Scouts of America. will op- 
erate K2BSA/7 during the Utah Heritage Jamboral. Operation 
will be from 0000Z-1800Z. Freq.: 3.870. 7228. 14287, 21395. 
Send QSL and SASE to MARA, P.O. Box 11201, Salt Lake City 
UT 84147-0201. 


SEP 17-18 


READING, PA Berks ARS will operate WA3MFT from 1600Z 
Sep. 17th-2000Z Sep. 18th, to commemorate the renovation to 
the landmark PAGODA. Phone frequencies: 3.880, 7.280. 14.280, 
21.380, 28.480 and packet on 145.09. For a certificate. send your 
QSL and a 9” x 12” SASE to Berks Amateur Radio Soc., RO. Box 
12632, Reading PA 19604... 


SEP 20-24 


CHALK RIVER, ONT., CANADA The Renfrew County ARC 
will operate Station CJ3IPM to commemorate the Internat’! 
Plowing Match coming to Renfrew county for the first time. The 
RCARC will operate on all bands. and a QSL card is available 
by sending an SASE to RCARC, P.O. Box 39, Chalk River, Ont., 
Canada KOJ 1K0. 


SEP 23-25 a, 


WALLA WALLA, WA The B.P.O. ELKS Lodge #287 is cele- 
brating its 100th Anniversary. They will issue a certificate for 
working 5 Walla Walla stations. Please send names and calls on 
your QSL card to Robbie Gallo KB7OBW, 35] E. Rose. Walla 
Walla WA 99362. 


SEP 24 


SOUTH HOUSTON, TX The Pearland ARC will operate ABSGU 
as part of the city’s Centennial celebration. Freq.: 28.410, 21.310, 
14.260, 7.230, and 7.125. All school stations will be active dur- 
ing the preceding week. Jamieson Middle School will operate 
KISMB; Pearland H.S. will operate KBSRGJ. Certificates will be 
sent to stations working all three locations. For QSL or a certifi- 
cate, send an SASE via Marty Haley AB5GU, 803 Ave. I, South 
Houston TX 77587. ‘ 


2 
; 
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_by Frank Kamp K5DKZ 


Many hams prefer headphones to speak- 
ers. The use of headphones creates less noise 
at the operating position, which could in- 
terfere with others in the room.Heéadphones 
can also help significantly when conditions 


__ are marginal. Weak signals just seem to be 


easier to pick out from headphones than on 
a speaker. Unfortunately, the use of head- 
phones is not always possible. Mobile 
operations generally require using a speak- 
er, even though this is probably one of the 
best applications for headphones. Road 
noise, static and ignition noise all combine 
to make mobile communications less than 
armchair copy. Even under good conditions 


_ the speaker may not perform well if it is. 


_ pointed at the floor or up into the dash. Good 
clean audio is almost universally recognized 


___and appreciated. Getting it that way requires 
_ more than just a properly tuned receiver. 
_ Even the best receiver can sound marginal 
_ when attached to a poor speaker/enclosure 


combination. 
A speaker/enclosure combination should 


_ have a linear audio frequency response and 


well-dampened transient response. Poor 
transient response will cause the speaker to 
“Ting” on noise pulses and short, sharp 


_ speech sounds like P and K. This “ringing” 


tendency will cause the shock-excited speak- 


__ercone to vibrate unnecessarily, masking 
_ the next few syllables of speech. Linear 
__ response helps reduce audio cross-modu- 


lation products. This problem is similar to 


_ the intermod experienced with VHF repeater 


communications, but at an audio frequen- 
_cy. When two or more frequencies are fed 
to a speaker with nonlinearity problems it 
will generate harmonics of each of the two 
frequencies, as well as the sums and 
differences of each tone involved. 
Both of these potential problems have a 


& common solution which is a simple matter 
_ Of picking the right speaker. Speakers with 
_ large magnets will have good linearity and 


transient response. This generally means 


selecting a speaker with 10 to 20 times the 
_ power handling capability of the audio avail- 


able from the receiver. Inexpensive 


_ replacement speakers will cause problems 
_ and there is no real reason to go with 
_ expensive, wide-range, stereo component 
__ speakers. Our audio frequencies of interest 


range between about 300 and 3000 Hz. A 


_ speaker with good response to about 10 kHz 


Speakers and Voice Communications 
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will do very nicely in this application. A 
5", 20 watt speaker will give good perfor- 
mance. I use a Realistic 40-1354A rated at 
20 watts and 8 ohms. Before you make your 
selection look at the manufacturer’s fre- 
quency response curve. The best candidate 
for communications use will have a 
reasonably flat response between 300 and 
3000 Hz, rising 
smoothly at the 
higher frequency, 
then dropping off.’ 
Avoid any speaker 
whose response 
curve shows peaks 
within the 300 to 
3000 HZ range. 

In mounting the 
speaker, we have 
two basic choices: 
The infinite baffle approach and the full 
enclosure. The baffle mounting is easier but 
takes up more space. For a 5" speaker the 
baffle should be made from a section of 
dense particle board 2.5' square. This will 
give you an approximate 6 dB rolloff in 
response below about 300 Hz. A smaller 
baffle will increase the rolloff frequency. A 
larger baffle will lower it. Avoid mounting 
the speaker in the exact center of the baffle. 


“Even the best receiver 
can sound marginal 
when attached to a 
poor speaker/enclosure 
combination.” 


Figure 1. Speaker symbols. 


Center-mounting will ensure a significant 
dip in the response curve somewhere be- 
tween 300 and 3000 Hz. Divide the baffle 
into four equal squares and mount the speak- 
er in the center of one of the smaller squares. 

The full enclosure mounting requires 
more construction work but results in a 
smaller unit and offers roughly twice the 
frequency rolloff 
of the flat baffle. 
There is no need to 
make the enclosure 
much larger than 
the speaker. How- 
ever, it is important 
to completely en- 
close the speaker. 
Do not leave the 
back of the enclo- 
sure open. This will 
create a low frequency peak in the response 
curve, similar to the dip we experienced in 
the baffle design. In the full-enclosure 
design the speaker is mounted at the center 
of the enclosure. 

Additional improvement in transient 
response can be had by driving the speak- 
er from a low impedance source. In my case, 
the 8 ohm speaker is powered from a 3.2’ 
ohm output transformer. 


Don’t miss out on any of the FUN! Call 1-800-257-2346 today and subscribe to Radio Fun! 


RACK BOXES NEW DEEPER SIZES 


DESCRIPTION 
WxDxH(IN) 
19x 5x 1,75 
19x7x1,75 
19x 10x 1.75 
19x 12x1,75 
19x 15x 1.75 
19x 17x 1,75 


PRICE I MODEL DESCRIPTION 
$ 


WxDxH\(IN) 


2RU12 | 
2RUIS 
2RU17 
3RUS, 
RUT 
3RU1O 


19x 12x35 
19x 15x35 
19x 17x35 
19x5x5.25 
19%7x5.25 
19x 10x5.25 

19x5x35 SRUI2 19x 12x 5.25 
~ 19x7x35 SAUIS 19x 15x5.25 

19x 10x35 SRUI7, 19x17 x5.25 
PREPAID ORDERS SHIP GROUND FREE (48 STATES) 


SESCOM, INC. 


: 2100 WARD DR.,HENDERSON, NV 89015 USA 
; USA/CANADA (800) 634-3457 FAX (800) 551-2749 


OFFICE (702) 565-3400 FAX (702) 565-4828 


TECH LINE* (702) 565-3993 M-Th 8 am to 4 pm (PST) 
CIRCLE 167 ON READER SERVICE CARD 


Deluxe... 
Tejas Kits~ 


Try our Model 92001A (CK) Deluxe 
Mini-Keyer. It’s one of the smallest 
kevers anywhere at 1" x 3 1/2" x 3" 
including space for your 9volt battery. 
Complete kit includes, 8044 ABM IC, all 
parts, deluxe enclosure, & instructions. 


only $59.95 4 $3.50 S&H. 


e ° ™ 
Tejas Kits 
Box 720331 
Houston, Texas 77272-0331 


See your favorite Tejas K: it Distributor 
or order factory direct. 


CIRCLE 93 ON READER SERVICE CARD 


QUICK, EASY, & COMPACT 


Flash cards *NOVICE thru EXTRA* 
theory Key words underlined. Over 


4000 sets in use! For beginner, OMs, 
XYLs & kids. 


NOVICE $11.95 
TECHNICIAN $10.95 
GENERAL $ 9.95 
ADVANCED $15.95 
EXTRA $14.45 
Shipping 1-$3.00 

2ormore -$4.00 


CLUB DISCOUNTS 
VIS STUDY CARDS 


P.O. BOX 17377 SS). ite 


HATTIESBURG, MS 39404 


CIRCLE 104 ON READER SERVICE CARDS 


VIS SG Antennas (5 of 48) 37 
1-10.1 


In a halt antenna, where 
are the current nodes? 


Order Today! 
from 


Speaker location will also have an effect 
on performance. In a mobile installation 
there may not be many choices regarding 
enclosures or location. Perhaps the best 
solution here is in the center of the dash, 
with the speaker pointing up at the wind- 
shield. Or, more normally, mounted in the 
dash, pointing up, with a backing of Fiber- 
glas insulation behind the speaker under the 
dash. In a fixed station setttng we have more 
choices. The best location would be ina 
corner. Either at the junction of two walls 
and the ceiling, or two walls and a desktop. 
This helps optimize the acoustical loading 
on the speaker cone. 

Prior to building my own communica- 
tions speaker/enclosure I was using the 5” 
x 7" speaker mounted in the open-backed 
speaker/power supply cabinet of my rig. 
Direct comparisons with this typical facto- 
ry-supplied solution and the new speak- 
er/enclosure proved that my efforts had not 
been in vain. Proper testing of a speaker/ 
enclosure combination requires equipment 
that is not generally available to most am- 
ateurs. However, we all have ears. In the 
final analysis, it is the intelligibility of the 
audio we personally experience that will 
determine how well a particular combina- 


tion performs. 
100 PAGE 


H U € E CATALOG 


@ Communications Receivers 
@ Portable Receivers 

@ Scanners Bahk 

@ Amateur HF Transceivers 
@ VHF-UHF Transceivers 

@ HT's and Mobiles 


@ Amateur and SWL Antennas 
-@ Accessories and Parts 
@ RTITY and FAX Equipment 
@ Books and Manuals 
This catalog includes prices! 


Send 
$1 to 


Le 


Universal Radio 
6830 Americana Pkwy. 73 
Reynoldsburg, OH 43068 
Tel. 614 866-4267 
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AMATEUR RADIO EXCELLENCE 

Amiateur Radio Excellence Products has 
introduced the ARE “Classic” Clock for the 
ultimate ham shack. Ham operators everywhere 
will appreciate the Classic’s beautiful, origi- 
nal artwork dial, capturing the essence of the 


JADE PRODUCTS, INC. 

Trying to get on the HF bands on a tight 
budget? This new Fun-Kit from Jade Products 
may be the answer you're looking for. The 
Ladder Line Windom Multiband Antenna Kit 
is constructed of the highest quality ladder line 
available, composed of copper-clad steel 
transmitting wire. 

The Windom design is an “off center” feed 
antenna that has been popular for many decades. 
When used with a balun or tuner it allows the 
user the flexibility of operating on many 

frequencies with one simple antenna and 
providing an approximate 50 ohm load to the 
transmitter. 

This antenna will cover all the HF amateur 
bands! It covers 80 through 10 meters, 
including the WARC bands. SWR on most 


RE ANALYST 


Mone? BE I 


'.. FREQ 


FING sfuteh Research 


AUTEK RESEARCH 

Autek Research has introduced the pocket- 
sized RF Analyst. designed to check and 
adjust antennas, feedlines, and RF networks. 
It includes a microprocessor, A/D converters, 
and a low-distortion leveled sine wave gener- 
ator with four-digit readout. This device is 
continuously adjustable from 1.2 to 35 MHz 


QUADS 


6 Meter 2 Element $59.95 
2 Meter 2 Element $29.95 
2 Meter 4 Element $39.95 
2 Meter 6 Element $59.95 
70 CM 4 Element $29.95 
70 CM 7 Element $49.95 
70 CM 12 Element $69.95 


DUAL BAND ON ONE BOOM! 

6 Meter 2 Element 2Meter 4 Element $89.95 
2Meter 2 Element 70 CM 4 Element $49.95 
2Meter 4 Element 70CM 8 Element $79.95 
2 Meter J-POLE IN FIBERGLASS RADOME $49.95 


220 Antennas also available 
Above antennas can be used for Sideband, Packet, 


Satellites and ATV. For more info call or write. 
LIGHTNING BOLT ANTENNAS 


RD2 Rt 19 Volant PA 16156 
(412)530-7396 


Golden Age of radio. The classic represents 
the finest value available today in a custom- 
made clock for radio amateurs. 

The ARE Classic features a 12- and 24-hour 
dial, quartz accuracy, and a fully laminated art- 
work face with the call letters of your choice 
custom-printed with the art. These beauties are 
100% crafted in the USA. The clock frame 
measures approximately 9” square by 2" deep, 
and is suitable for desktop display or wall 
mounting. 

The ARE Classic is powered by one AA 
battery (included), and is gift-boxed in fine tis- 
sue. The dial face is dark brown on light beige; 
frames are available in simulated light oak, 
walnut, or black (shown) finishes. Please 
specify. frame and call letters when ordering. 

The price is $39.99 plus $4.50 shipping in 
the USA. (Foreign addresses add shipping FPO 
NH, USA.) For more information or to order 
contact Amateur Radio Excellence, P.O. Box 
1551, Dept. RF, Manchester, NH 03105. 


bands is 2:1 or less with the SWR slightly high- 
er on 30 meters. 

The kit includes heavy rubber-mounted lad- 
der line center support tee, a 1:4 balun, and 
50' of feedline (other lengths are available). 
The antenna is 134’ long. To order or for more 
information contact Jade Products, Inc., P.O. 
Box 368, East Hampstead, NH 03826-0368; 
(603) 329-6995; FAX (603) 329-4499, Or cir- 
cle Reader Service No. 202. 


in five bands. Measurements include 
RF impedance (0 to 2,000 ohms), 
SWR (1 to 15:1), C (0 to 9.999 pF), 
and L (<.04 to 300 tH). This range 
of digital readout information is unique 
in this price range. 

The instrument connects to any an- 
tenna or feedline for instant readouts. 
L and C are measured at the frequency 
of interest, showing the true RF val- 
ue of these components. Basic accu- 
racy is 2.5% to 5% over most of its 
range. The instrument fits into a shirt pocket 
and runs on a 9 volt battery. 

The Autek Research RF Analyst is priced 
at $129.95 plus $6 S&H (US). For more in- 
formation or to order contact Autek Research, 
4143 W. Waters Ave., #120, Tampa, FL 33614; 
(813) 871-3805. Or circle Reader Service 
No. 205. 


Introducing The New 


PDA QSL Route 
Database 


28,000 QSL Routes at your fingertips! 
‘Updated monthly--subscriptions available 
*User-updatable -°Fully integratable with 
LOGic +For IBM, 640k RAM or higher, 
hard drive required. Windows version 
requires MS Windows 3.1. Latest list $10. 
Monthly subscription (one year, 12 issues) 
$60. Bi-monthly subscription (one year, six 
issues) $35. Windows version add $10. 
Canadians add $.50 per issue. Other 
foreign add $1.50 per issue. 
Personal Database Applications, Dept RF, 
2616 Meadow Ridge Dr., Duluth, GA PAMsUCO 
30136. Ph. 404-242-0887. Fax 
404-449-6687 Tech supp. 404-417-1899. 
Hours 8-6 M-Th, 8-noon Fri EST. visa, me 
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ICOM 

Icom has announced the IC-820H high- 
performance all-mode dual-band base station 
transceiver for 2 meter and 440 MHz opera- 
tion. The IC-820H is compact and lightweight, 
making it ideal for mobile, fixed, or field 
operation. Yet, this new transceiver is packed 
with top performance features, including a 
newly-designed DDS capable of resolving 1 
Hz tuning steps for fine-tuning. 

Built-in satellite functions include normal 
and reverse tracking, independent uplink/down- 
link control for Doppler shift compensation, 
and separate satellite VFO. Ten satellite mem- 
ories allow you to quickly switch from normal 
to satellite operation. 

Independent controls and indicators for each 
band make the IC-820H easy to operate. Ad- 


NAVAL ELECTRONICS, INC. 

Naval Electronics has introduced 
their new all-mode PV-35R VHF Lin- 
ear Amplifier incorporating a GaAs- 
FET preamp as well as RF power and 
supply voltage indicators. The unit pro- 
vides a maximum output of 35 watts 
(30 out for 3 in). LEDs show output 
levels of 10, 20, and 30 watts and, at 
the same time, power supply variations 
from 10.5 to 13.8 VDC. This amp works in 
the FM, CW, AM, and SSB modes. 

For more information contact Naval 


ditional features include IF shift, memory al- 
location, AF speech compressor, auto. repeater 
and one-touch repeater, built-in high stability 
crystal unit, RIT, CW semi break-in, and sidetone. 

The suggested retail price is $1.999. For 
more information, visit your favorite dealer or 
contact Icom America, Inc., 2380-11 6th Av- 


enue N.E., Bellevue WA 98004: (206) 454-— 


8155. Or circle Reader Service No. 201. 


Electronics, Inc., 5417 Jetview Circle,~ 


Tampa, FL 33634; (813) 885-6091, FAX (813) 
885-3789. Or circle Reader Service No. 203. 


ELECTROSOFT 

Electrosoft has introduced a program to 
control the Yaesu FT-990 transceiver. The 
program works on any PC or compatible 
equipped with a serial port and requires the 
FIF-232c interface circuit supplied by 
Yaesu. 

The Electrosoft program reads the fre- 
quency, bandwidth. and mode for both VFOs 
and for 90 memory channels, then stores 
the data in a computer file. You can store 
an unlimited number of channel files. The 
program can read any previously saved file 
and reset the frequencies, bandwidths, modes, 
and scanning information quickly and easily. 

The bottom line on the screen shows the 
command keys used to edit and the highlight- 
-ed fields in the four top windows. The 


WAIFFL 

Wire antenna enthusiasts will be interested 
in a new center support device, the WA1 FFL 
Ladder-Loc for 450 ohm ladder-line antennas. 
The device is constructed of calcium- 
reinforced polypropylene and features a built- 
in strain relief to take the weight off the wire 
joints at the feed point. It has overlapped 
construction to keep water out of the sides and 
is very sturdy. 

The Ladder-Loc goes together quickly with 


“DESIGNING A YAGI HAS 
NEVER BEEN SO EASY!” 


... 73 Amateur Radio Today - Apni, ‘94 


This high speed, easy-to-use yagi software 
features auto-design, auto-optimize and full 
performance analysis. It will accurately calculate 
up to 17 elements to 1 Ghz. with boom and 
tapered element compensations, a folded dipole 
option, and prints all files, charts and graphs. 
Includes both co-processor & no co-processor 
versions. For PC-AT w/640k, Graphics & DOS 3+ 


Quickyagivs. §3Q% +s. 


Add $5.00 s&h to non USA orders * US Check or MO 
3.5 or 5.25 floppy * Az orders add 5.5% »* SASE for info 


RAI Enterprises (602)249-9755 


| aap 4508 N.48th Dr. Phoenix, AZ 85031 


program is backed by a money back guaran- 
tee and is priced at $100. For more informa- 
tion or to order contact Electrosoft, PO. Box 
1462, Loveland, CO 80539. Or circle Reader 
Service No. 204. 


two wing nuts; 
adding a touch 
of sealant will 
make it com- 
pletely weath- 
erproof. The 
product is pric- 
ed at $11.95 plus shipping. For more infor- 
mation or to order contact Radioware, P.O. 
Box 1478, Westford, MA 01886; (800) 950- 
9273. Or circle Reader Service Number 206. 


SAVE on ALL FREALIST7IC 
Will you~ 
pay too-much? 


For pricing, 
CALL FREE 
800-433-SAVE 


SINCE 1981 


PRO43 
$298 


377 PLAZA, GRANBURY TX.,76048 
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RAN 


“Great price and smallest dual band 
7 


made, too! 


“Built-in duplexer and 94 memories!” 


“Comes with a 
backlit DTMF le 


“Yaesu did it again!” 

© Frequency Coverage: 
2M: 130-174 MHz RX 
144-148 MHz TX 


70 cm: 430-450 MHz RX/TX 
* 94 Memories (47 per band) 
Odd Splits In Any Memory 
* Dual in-band receive 
(V/V, U/U or V/U Receive 
Operation) 


© DTMF Paging and Coded e. C e © ES 
Squelch Included. a 

* Packet Radio TNC Jack ld e ] 10 
Built-In To Back of Radio 

* CTCSS Encode Built-In 

* Dual Receive with Balance 
Control @) a al 

Full Duplex Cross Band 


Operation 
Built-In Antenna Duplexer 
© Back Lit DTMF Microphone 
« Automatic 8 Level Display 
Dimmer 
° Built-In Cross Band Repeat 
° RF Output Power: 


2M: 50/5 watt (high/low) € p/m cAL 
70 cm: 35/5 watt (high/low) mise 
° Accessories: ( 


FTS-22CTCSS Dual Decoder | skIP 
SP-7 External Speaker 
MW-2 Wireless Microphone/ 

Controller 


be found anyplace else, so contact your 
Three Dual Receive Configurations nearest Yaesu dealer and tell him you 

want the “ultimate dual band” 

The FT-5100. 


VEF/UHE ? FT-5200 Dual Band Mobile. 


Offers the security of a quick release front 
control panel (not available on the FT-5100), 
: 32 memories, DTMF paging (w/optional 
UHF/UHF FRC-4), Back-lit mic, built-in antenna 
duplexer and more. 


FT-5100 is ne | 
re the FT-5100 is complete, VHE/VHF 


Dual band redefined. 
And the choice is yours. 


: Through advanced miniaturization In-Band Dual Receive available only on FT-5100. 
technology you'll find practical additions 

like the built-in antenna duplexer — an 
option on similar transceivers — and 
equally important, DTMF paging and 
coded squelch. All in the smallest dual 


band made! 3 We joo 
Priced for the shrewd buyer, you've eS / AB S i y 


Here’s another Yaesu exclusive! 
The MW-2 Wireless Mic 
with Remote Control. 


got to hear it to believe it. Dual band 9°. : 
re-defined. Combinations like this can’t : Performance without compromise.” 


*In-Band Dual Receive available only on FT-5100. 


© 1992 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700 
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details. 


SIMPLE, AFFORDABLE & FUN | 


DESIGNED FOR ONE REASON . . . TO HAVE FUN! 
| AND BOY DOES IT DELIVER!!! 


® Change bands in a secon 


Sp ean 
Makes mobile or portable fun for more hams than ever before. : : oe = es oe ei ee 
Fits almost any car, even compacts. Measuring only 2.5” X 7.25” Nak GS ee Lice, rae 
X 9.75", this tive lb. travel companion tucks in a briefcase with ee a 
plenty of room fo spare. otis S me 


Receiver runs circles around rigs at twice the price. 90 dB 
dynamic range, low phase noise design lets you hear the 
weak ones even on crowded bands. It’s no fun if you can’t 
hear em! 


MiAADEIN 
US 


At $549, it’s half the price of the closest 
competition. No other rig packs so much 
performance at so low a price. Have fun 
on HF without spending a fortune. 

Just sit down and operate. Master every feature in minutes - 
no modern rig is as easy fo use. Change band modules in 
a flash to work 160-10 meters including WARC. 
Crystal mixing (no synthesizer) coupled with 
meticulous circuit design yields sparkling clean 
receive audio. And tei a the un- 
solicited compliments on transmit audio. 


Patented “Jones” Filter provides 
variable bandwidth ? pole crystal 
filter - 500 Hz to 2.5 kHz. The right 


$549 * Includes one band 


module of your choice 


filter for every condition at the 


$29 * Each additional band module 


touch of a knob. SCOUT ACCESSORIES: CALL 1-800-833-7373 
4 Vous ae software dione MODEL PRICE* Telephone Hours: 
As VITTUGHY. Grit Tree TEgaraiess 0! 506 Mobile Bracket $15.00 9:00 AM - 5:30 PM Eastern 
perature variations. 997 Kose Blanked $19.50 
* Optional Noise Blanker 937. 11 Amp Power Supply $79.00 = anericd 3 Best! hie vate TN STi USA 
ry evierville, 
© SSB and CW 50 Watts Output 938 Tiny Switching Supply $95.00 Office: (615) 453-7172 
Adjustable To 5 Watts (Only 3 Ibs.!) iar Cameo eee 
© Runs Of 12-14 VDC 700C — Hand Mike $39.95 
TX -10 Amps, RX -.6 Amps 607 Weighted Key Paddle $3900 TEN-TEC 
“ 291. Antenna Tuner $89.00 


Receive Offset Tuning 


Built-in lambic Keyer with 
Legendary QSK. Speed adjustable 
on front and shown in display. 


VISA, MC, DISCOVER 


*Plus shippin 
call toll-free 


q and handling; 


or charges. 


